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USE OF THIS MANUAL 


The documentation package for the Wavetek Model 2500 Signal Generator consists of 
an Operating Manual and a Service Manual. This is the Service Manual. It contains 
Sections 8 through 11 of the documentation package. 
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Contains a detailed Theory of Operation for the instrument. 
Provides Troubleshooting information for the instrument. 


Contains the Replaceable Parts Lists, Schematics, Parts Layouts, and 
Assembly reference drawings. Schematics and their associated Parts 
Layout drawings are bound together. 


Contains any changes that must be made to the Service Manual. Wavetek's 
product improvement program incorporates the most current technology as 
rapidly as development and testing will permit. Due to the time 
required to document and print Operating/Service manuals, it is not 
always possible to include information about product improvements in 
the original printing for a manual. Engineering updates to address 
these changes occur in Section 11. 


Please note that each of the figures in the text and each reference drawing in 

Section ll has a ten digit identification number (xxxx-xx-xxxx). These numbers are 

for internal use by Wavetek. For example, Figure 8-2 carries Wavetek identification 
oad 6510-01-0036. 


The Operating Manual supplied with the instrument contains the first seven sections 
of the documentation package. 
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Provides general information about the unit, including specifications. 
Contains detailed installation instructions. 
Provides operating instructions for the unit. 
Contains the performance tests used to verify the unit works properly. 


Contains the maintenance instructions for the unit, including 
calibration procedures. 


Provides GPIB documentation. 


Contains any changes that must be made to the Operating Manual. 
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Beek INTRODUCTION 

The block diagram showing signal 
generation in the Model 2500 Synthe- 
sized Signal Generator is shown in 
Figure 8-1. The unit will be broken 
into the basic circuitry groups shown. 
An overview of each group and the 
power supply (not shown in Figure 8-1) 
will be presented, followed by more 
detailed circuit descriptions where 
appropriate. The schematics in Section 
10 of this Service Manual will be re- 
ferred to extensively in the following 
discussions. 


System frequency references (internal 
tee external) are shown in the lower 


left hand section of Figure 8-1. 
Modulation circuitry (internal and 
external) is shown at the bottom of 


Figure 8-1. The basic frequency syn- 
thesis circuitry includes the Direct 
Digital Synthesis (DDS) section, the 
Single Side Band (SSB) Mixer, the Main 
Loop Frequency Divider, and the compo- 
nents shown in the Oscillator Assembly. 
The Amplifier Assembly contains the 
frequency conversion circuitry, an Out-— 
put Amplifier, and Leveler circuitry. 
Finally, the Programmable Attenuator 
and Reverse Power Protection are shown. 
8.2 OVERVIEW -— INTERNAL/EXTERNAL 
REFERENCES AND MODULATION 


8.2.1 The internal/external reference 
switching circuitry is select logic 
that determines whether the internal 
10 MHz Temperature Compensated Crystal 
Oscillator (TCXO) source will be used 
as the frequency reference or an ex- 
ternal 1 MHz, 5 MHZ, or 10 MHz source 


” will be substituted. 


SECTION 8 


THEORY OF 
OPERATION 


The 10 MHz internal reference is 
applied to a jack on the rear panel, 
as shown in Figure 3-2 of the Operating 
Manual. 


Siezez The selected reference signal 
(internal or external) is applied to 
the reference divider and modulation 
source circuitry. This circuitry pro- 
vides internal 400 Hz and 1000 Hz 
modulation sources. It also provides 
the 1 MHz reference signal to the phase 
detectors in the Oscillator Assembly 
and the Direct Digital Synthesis (DDS) 
section. 


8.2.2.1 The internal modulation sources 
are fed through a low pass filter sec- 
tion into the internal modulation level 
control«cincuitry - 


82203 External Modulation is ampli- 
fied/buffered and then applied to the 
External Modulation Level Control cir- 
CuLery. 


8.2.4 The Modulation Routing Section 
receives inputs from both internal and 
external level control circuits and 
selects the Modulation Mode or combi- 
nation of Modulation Modes used. 


8.2.4.1 The Modulation Routing Section 
sends Amplitude Modulation (AM) infor- 
mation to the Carrier Level and % Modu- 
Dat lLonmeConcro lMsecircurtry sores furcner 
processing. This processed signal pro- 
vides the reference for the Leveler 
circuitry in the Amplifier Assembly. 


8.2.4.2 The Modulation Routing Section 
also sends Frequency Modulation (FM) 
information to the FM Deviation Cor- 
rection and Range Switching circuitry. 


Processed information is sent to the 
FM control section of the Oscillator 
Assembly. 


SS OVERVIEW —- FREQUENCY SYNTHESIS 
Sxl The Oscillator Assembly con- 
tains two phase detectors (9) each 


of which receives a 1 MHz reference 
Signal from the Reference Divider and 
Modulation Source Circuitry. 


Os The Local Oscillator Loop in 
the Oscillator Assembly provides a 500 
MHZ output to the Mixer in the Ampli- 
fier Assembly. 


8.3.2.1 The 500 MHz output from this 
loop also is fed to a divide-by-500 
(+ 500) circuit. 


8.3.2.2 The resultant 1 MHz signal 
(500 MHz + 500 = 1 MHz) is applied 
to the phase detector to provide an 
error voltage, as appropriate, to lock 
the loop output at 500 MHz. 


S.. 305 The Main Loop in the Oscillator 
Assembly contains four VCOs that pro- 
vide outputs from 275 -— 550 MHz (in 4 
ranges as shown) to the associated 
Amplifier Assembly frequency conversion 
CITCULELY.. 


8.3.3.1 Main loop output frequency is 
the product of several operations. 
Software selects the appropriate VCO 
from the VCO group. Software also pro- 
vides the appropriate word (10 bits) 
to “the” Coarse™ Tuning’ *ciccistry to 
generate an output frequency within 
tracking (lock-in) range of the loop. 


8.3.3.2 Frequency lock-in is control- 
led by the feedback circuit from the 
Main Loop output to the phase detector 
in the Main Loop. 


8.3.3.3 The output from the Main Loop 
in the Oscillator Assembly is fed 
to the Single Side Band (SSB) Mixer 
and then to the Main Loop Frequency 
Divider. 


8.3.3.4 The SSB Mixer also receives 
inputs from its associated DDS section 
and controls frequency output/changes 
of the 10 Hz to 10 kHz digits. (For 
example, the "37" part of the frequency 
301.937 MHz is locked by the SSB Mixer/ 
DDS: carcuztry .) 


8.3.3.5 The Main Loop Frequency Divider 

controls frequency output/changes of 
the 100 kHz to 100 MHz digits. (In the 
above example, the "301.9" part of the 
frequency 301.937 MHz is locked by the 
Main Loop Frequency Divider circuitry. ) 


8.3.3.6 Each loop in the Oscillator 
Assembly contains filter circuitry as 
shown. 


8.3.3.7 The Main Loop also contains 
Error Indicating circuitry (Unlock/ 
Overdeviation Detection) and Automatic 
Phase Control (APC) Comparator circui- 
try. (The APC Comparator circuitry is 
used during the AutoCal® procedure.) ~ 
8.4 OVERVIEW -— FREQUENCY CONVERSION 
8.4.1 The 500 MHz output from the 
Local Oscillator loop of the Oscillator 
Assembly and the basic frequency output 
synthesized in the Main Loop of the 
Oscillator Assembly are fed to fre- 
quency conversion circuitry in the 
Amplifier Assembly. Oscillator Assembly 
outputs are processed in the Amplifier 
Assembly according to the setting of 
its switch as shown. 


B42 Te the Amplifier Assembly 
switch is at the topmost position shown 
on Figure 8-1, the main loop VCO output 
will be heterodyned with the Local 
Oscillator VCO output to produce a 400 
kHz - 137.5 MHz signal to be applied 
to the Output Amplifier. 


8.89 if the Amplifier Assembly 
switch is connected to the divide by 
two (+ 2) circuitry, the main loop 
VCO output will be divided by two, 
applying 137.5 - 275 MHz to the Output 
Amplifier. 


FO Figure 8-1 


8-3 
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8.4.4 The third switch position (in 
a clockwise direction from the topmost 
position shown) provides direct coup-— 
ling of the main loop VCO output to 
the Output Amplifier (275 - 500 MHz). 


8.4.5 The last position on the Amp- 
lifier Assembly switch connects the 
Main loop VCO output to a frequency 
doubler circuit to provide a 550 - 
1100 MHz input to the Output Amplifier. 


8.4.6 The signal pathways in the 
Amplifier Assembly contain switched 
lowpass and switched bandpass filters 
as shown. 

S5 DETAILED THEORY OF OPERATION 

The following circuit descriptions make 
extensive references to the schematic 
diagrams bound in Section 10 of this 
Service Manual. Schematics and their 
associated parts layout diagram(s) are 
located together in Section 10. Rela- 
tive locations of the circuit boards, 
modules, and programmable attenuator 
are shown in Figures 8-2 through 8-4. 


Chassis wiring for the Model 2500 
Signal Generator is shown in ‘Figure 
10-1. This reference drawing and the 
block diagram of Figure 8-1 provide a 
clear picture of the relationship 
between the major circuitry sections 
of the Model 2500. 


Each circuit board or module will have 
a separate section of text. The text 
describes each board/module in terms 
of the schematic(s) associated with 
the assembly. Some have more than one 
schematic. The Main Board, for example, 
has four schematics (see schematic 
drawing 0014-30-0348, 4 sheets; Figures 
10-2 through 10-5). These contain the 
internal/external reference circuitry, 
internal/external modulation circuitry, 
and the frequency synthesis circuitry. 

Bios. MAIN BOARD, MOD SOURCE/REF FREQ 
The Main Board internal/external ref-— 
erence circuitry is shown on the Mod 


Source/Ref Freq 
drawing 10-2. 


schematic, reference 


8.5.1.1 Switching between the internal 
10 MHz reference (X01, a temperature 
compensated crystal oscillator) and 
external 1 MHz, 5 MHz, or 10 MHz sig- 
nals is provided by the EXTERNAL/IN- 
TERNAL reference switch on the rear 
panel of the 2500 and IC108, EGLO 
Icll1, and their associated circuitry. 
The internal signal is always present 
at pin 12 of IC1l08. When the reference 
select switch on the rear panel is 
placed in the INT position, +5 volts 
is applied to pin 13 of inverter IC110. 
The output at pin 11 of IC110 goes from 
high to low, producing a high at pin 8 
of ICl08 and pin 13 of IC108. The high 
at pin 13 allows the 10 MHz internal 
reference at pin 12 to pass through, 
inverted, to pin 11. The low at pinvil 
of IC110 is also applied to pin 5 of 
1C108, holding IC108 pins 6 and 1 
high. When pin 1 of IC108 is high the 
oscillator signal at pin 2 is gated 
through, inverted, to pin 3 into the 
divider network of IC101 (pin 1). When 
the rear panel reference switch is in 
the INT position, the 10 MHz internal 
reference is gated through the two 
séttions .0f..10108) to pimeisor1ICl0l. 
as described above. The reference is 
inverted in each section of IC108. 


Note that the internal reference also 
passes through a buffer network in 
Ic142 and resistors R160 and R170 to 
J105, the internal standard output 
jack on the rear panel. The resistors 
provide 502 output impedance for the 
Signal. IC136 and its associated cir- 
cuitry form a +5 volt regulator for 
XO1l, the reference oscillator. 


8.5.1.2 An external standard (1 MHz, 
SaMHZy orarr0 (MHZ)icisMapplied at J104 
on the rear panel. Diode clippers CR102 
and CR103, capacitors C109 and C110, 
and resistors R105 and R106 provide a 
502 input impedance network. Compar- 
ator IC104 and its associated circuitry 
convert the input into a TIL signal at 
Pinsed ewnich ash applied to pin’ 2) of 


Figure 8-2. Top View, 2500 
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Figure 8-3. Front Panel Key/Display Board Relationship 


Key: 1. Front Panel 
2. Keyboard 
3. Display Board 
4. Backlight Cable 
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Icll0, buffered, and applied at pins 
13, 5, and 9 of IC1l11l. The particular 
Bate selected is determined by the 


position of the reference select switch 
on the rear panel of the 2500. The 
reference select switch supplies only 
one 5 volt signal; the other positions 


On the switch are held JlowusrG the 
Switch is placed in the EXT 10 MHz 
position, +5 volts is applied through 


Pin 2 of P102 ‘to’pans 2aoceod Le 


Pins 1, 4, and. 10 of -1Gl1lmarcsmheld 
high anytime the reference switch is 
not in the INT position because they 
are tied to pin I] of  iGii1.s.( tne low 
at pin 6 of P102 when the switch is not 
in the INT position produces a high at 
ine. l OL. ICliOLe 


When “pins 2 and J of miGlijtmaremhigh, 
the input at pin 13 is gated through 
to pin 12 ‘and appliedmat wines of 
C108. Pin 5 .of VICTOSseismene | deans 2h 
because it is tied to pins Wore tc110 
(see immediately above), therefore the 
LO" MHZ, Signal at pinie4)cotamG10s,y is 


yo, Passed through to pin 6 to pin 1 and 
° then to pin 3 of IC108 (because pin. 2 


>: 


of ICl08 is tied to pin 11, which is 
high when the reference select switch 
is not in the INT position). The EXT 
10 MHZ signal is then applied to pin 1 
of divider network IC101. 


8.5.1.3 External 5 MHz and 1)MHz /sig-— 
nals are selected in basically the 
same manner. Placing the reference 


select switch in the EXT 5 MHz position 
places a high (+5 V) on pin 11 of 
ICl11. With a high at pins 11) and .10, 
the 5 MHz signal at pin’ S@esmeated 
through to pin 8 and then applied 
through pins 4 and 6 of IC110 to pin 4 
of the divider network in IC10l1. The 1 
MHz external signal is applied through 
pins 5 and 6 of IC1l1l1 and pins 10 and 
8 of 10110 "to pinsv15 eote TCI mEThe. 1 
MHz signal at pin 8 of IC110 also is 
the 1 MHz reference for the DDS cir- 
cuitry, Main Loop Oscillator Assembly 
circuitry, and Local Oscillator Loop 
Oscillator Assembly. The signal at pin 
8 may be gated directly through pin 10 


as the product of a 1 MHz external 
reference. The signal at pin 8 may be 
gated through pin 9 as the product of 
the 10 MHz internal or 10 MHz external 
reference or the 5 MHz external 
reference after processing by and 
output at pin 7 of the divider network 
of IC101 (see immediately below). 


Se ieag ECION,* sECIO2* Yand. IC103 “are 
dual binary frequency counters that 
divide the 10 MHz or 5 MHz or 1 MHz 
input into IC101 down to provide 1 kHz 
and 400 Hz internal modulating signals 
and a 1 MHz reference to the DDS and 
Oscillator Assembly circuitry. IC101 
takes whatever input it receives (10 
MHz, internal or external-at pin 1; 5 
MHz external at pin 4; 1 MHz external 
at pin 15) and counts the signal down 
to a 100 kHz output at pin 9 and al 
MHz output at pin 7 (as necessary). 
Icl0l contains divide by 2 (+ 2) and 
divide by 5 (+ 5) circuits that are 
wired together to produce the required 
count down. A 10 MHz input, for 
example, will be divided by 2 to 
produce the 5 MHz output shown at pin 


3 of IC101. This 5 MHz output will be 
reapplied through ‘pins’ 5 and 6 “of 
LGLLOentog pin? 4ofveitC1o0l. eThe® 5\+MHz 


Will divide by 5 to yield the 1 MHz 
output at pin 7 of IC1l01. The 1 MHz 
output will be reapplied through pins 
9eranG™ 8m ofl "ECLTOmto simetys Ror VICLOT 
(and also to the DDS and Oscillator 
Assembly circuitry). The 1 MHz at pin 
15 of IC101 will be divided by 2 to 
produce the 500 kHz output signal 
shown at pin 13, reapplied to IC101 at 
pin 12. The 500 kHz signal will go 
through a divide by 5 network and 
output at pin 9 as the 100 kHz signal 
app ited tom pins = of 7 1CLOZ. 10102 
divides the 100 kHz input into a 1 kHz 


output (modulation source) at pin 13 
and a 20 kHz output at pin 7. The 20 
kHa@y is) Tfedjy toy pany offs IC1L03! and 


counted down to provide the 400 Hz 
modulation output at pin 13. The 1 kHz 
and 400 Hz modulation signals at pin 
13. of IC102 and IC103, respectively, 
are each a square wave with a 50% duty 
cycle. 


8 .S.k.5-5 ICLO9 contains igatettircuitry 
to select which modulation source, if 
either, is enabled. The 1 kHz signal 
is normally present at pin 4 of IC109 
but must receive a select (enable) at 
pin, 5-te passecthrough to % pin 62" "The 
same enable signal (from IC122, pin 4, 
on the Mod/Carrier Level schematic; 
Figure 10-3) gates the signal from pin 
linto ppint Ssqef ,TCL09..7 Lelie. ands res 
associated circuitry form a low pass 
filter and the output level adjustment 
for the 1 kHz signal, with R114 con- 
trolling output level. The 400 Hz 
Signal is normally present at pin 13 
of IC109. It is selected by an enabling 
Signal at pin 12 of IC109 (from pin 5 
of IC122; Mod/Carrier Level schematic 
10-3) and gated through to pin 11 and 
from pins 10 to 8 as described above. 
IC107 and associated circuitry provide 
a low pass filter and output level 
adjustment for the 400 Hz signal, with 
R115 controlling the output level. 


The selected output, 1 kHz or 400 Hz, 
is applied to pin 2 of IC141, buffered, 
and fed from pin 6 of IC141 as output 
E to the Mod/Carrier Level circuitry 
shown on Figure 10-3 (see Section 
8.5.2) where it provides the reference 
voltage for the Internal Modulation 
circuitry shown (on Figure 10-3). 


The 400 Hz signal from pin 13 of IC103 
also is fed as output A to the Mod/ 
Carrier Level circuitry shown on Figure 
10-3 where it provides a test signal 
fed back to the microprocessor to 
verify the 400 Hz circuitry (part of 
the power-up test procedure described 
in Section 5.5 of the Operating 
Manual). 


8.5.1.6 An external modulation 
May be connected to J103. The 
will be applied to differential ampli- 
fier IC105 and sent as output D on the 
Mod/Carrier Level circuitry shown in 
Figure 10-3 for use as the voltage 
reference for the external modulation 
circuitry shown on Figure 10-3. Note 
that J103 has a floating ground. 


signal 
signal 


their associated 


8551.7 IC1l37>° ICl38,. and JC139 sores 
vide on-card regulation for the -18 Vv, 
+18 V, and +8 volt power sources, re- 
spectively, at P10l. 
pgp ghee MAIN BOARD, MOD/CARRIER LEVEL 
The Main Board microprocessor inter- 
face to the carrier level and modu-— 
lation control circuitry, the error 
interrupt requests, the carrier level 
and modulation control circuitry, and 
the reverse power protection circuitry 
are shown on the Mod/Carrier Level 
schematic (Figure 10-3). 
8.5.2.1 "-ICli3,. \IC114., and [Gi]. =aeeeee 
components form the 
Microprocessor interface to modulation 
and carrier level control circuitry. 


Decoder IC113 processes the clock 
Signals (clock, clock selects) Gun 
and clock enable) from the micro- 
processor (P104, pins 9, and 1 - 4, 
respectively) to generate control 
clocks "0" —-'4,' the output at pineae 
(Y4), and the strobe signal to the 
various shift registers shown on the 
schematic. Control data from the 
Microprocessor (P104, pin 8) is fed 


simultaneously to each of the shift 
registers’ "(IC114, IC118,. 1C119, Teueam 
IC122;. “Icl24';"° IC12Z5.,...-and. IC127 ures 
clocked bit by bit into, a particular 
register(s) at each pulse of the appro- 
priate clock. The serial data input is 
transferred into parallel data at the 
shift register outputs and is latched 
by the strobe signal. 


B.5.2.2 ICTI5 is an 8 input Nor gate 
that receives error signals from the 
Oscillator Assembly circuitry (Main 
Loop Unlock, LO Loop Unlock, Over 
Deviation; J101) and Amplifier Assembly 
(Unlevel; J102) as shown and generates 
an interrupt request (FDB IRQ) to the 


Microprocessor if an error occurs. The 
output “at “pin 13 of ICli5 36 Jfaem 
(logic 1) during normal operation. 


Input lines to IC115 are low (logic 0). 
A +5 volt error signal input causes 
the output (FDB IRQ) to go low. Error 


Signals are discussed in the Oscillator 
Assembly theory of operation (Sections 
P-5.7 and 8.5.8). Error signals are 
also stored in shift register IC114 so 
that the microprocessor can interrogate 
the register to determine exactly which 
error generated the interrupt request 
(FDB Data line; pin 3 of IC114 to pin 
5 of P104). The 400 Hz test signal 
input A from the Mod Source/Ref Freq 
circuitry: (Figure ».10—-2) mtompingas Of 
Ic114 (on Figure 10-3) provides a test 
signal that also is fed back to the 
Microprocessor (to verify the 400 Hz 
circuitry as part of the power-up test 
procedure described in Section 5.5 of 
the Operating Manual). 


8.5.2.3 The carrier level reference 
voltage is provided by IC116, a +10 
volt reference. This DC level reference 
is applied to pin 6 of summing ampli- 
fier IC132. The AM signal used to amp- 
litude modulate the carrier comes from 
pin 7 (internal AM) or pin 2 (external 
AM) of IC130 and is also applied to 
pin 6 of IC132. The summed reference 
moutes output at. pings] gosmeLGis2—e is 

applied to pin 15 of carrier level 
control DAC IC117. Carrier level con- 
trol data (a 10 bit control word) from 
the microprocessor is clocked into and 
strobed through shift registers IC118 
and, IC119 onto. pins .4 - 13 of DAC 
IC117. The reference input at pin 15 
is multiplied by the control word to 
generate the required carrier level 
output from the DAC. Note that because 
the AM signal is mixed with the DC 
level reference at pin 6 of the summing 
amplifier (IC132) before both reference 
level components are sent to the con- 
trol DAC, the AM component is auto-— 
matically decreased or increased pro- 
portionally to any DC level change 
required to convert the reference vol- 
tage.input at, DAC, pin? iS slosgyiChLi/ je to 
the appropriate output level at pin 1 
DE VaLG Lae - 


The carrier level output voltage at 
pin 1 of IC132 provides feedback to 
the DAC and is applied to AM level 
drive output buffer IC140. The AM 


drive signal is sent to the Amplifier 
Assemblyvsethrough: =J102 jyopim § 3«,)/The 
return at pin 4 of J102 ensures that 
the AM/Level drive signal has the same 
ground reference on the Main Board and 
Amplifier Assembly. 


8.5.2.4 The instrument RF output level 
is the product of the carrier level/AM 
drive output at pin 3 of J102 (as des- 
cribed above) and the programmable 
attenuator controlled by the outputs 
at pins 3-6 of shift register IC119. 
These control outputs are sent to 
Attenuator Driver IC129, which provides 
+12 volt outputs (powered by regulator 
IC135) to the Attenuator pad network 
identified at P103. Attenuator pads 
are energized as required by the +12 
volt signals from IC129. For example, 


inserting thirty dB of attenuation will 


result in +12 volt levels at pins 1 and 
2 of P103. When the maximum attenuation 
of 130 -dBu.is .realizedtepins 1 - 6 of 
P103 will each have 12 volts applied. 


8.5.2.5 Reverse power protection is 
provided by comparator IC112, transis- 
tors Q101 and Q102, and their associa- 
ted circuitry. The actuating signal 
(minimum value between 0.61 and 0.67 
VDC) comes from the reverse power 
detector in the Programmable Attenuator 
(see Section 8.5.15) through P8 of P103 
on to pin 2 of IC112. It is compared to 
the reference voltage at pin 3. When 
the voltage at pin 2 is greater than 
the reference voltage at pin 3 it trips 
the reverse power protection circuit. 
The output at pin 1 causes transistor 
Q10l satomaturnyn Offi The «collecton of 
Q10l goes high (+5 V), applying a high 
(+5 V) to the base of transistor Q102. 
Q102 turns on. The +5 volt normally 
present on the collector of Q102 
changes to a low (ground) which is 
applied to pin 1 of Attenuator Driver 
T0129. pi thea driveriw circuitry normally, 
converts the +5 volt input at pin 1 to 
a +12 volt output to the attenuator. 
When the +5 volt input at pin 1 goes 
low, so does the +12 volt signal at 
pin 18. The RF breaker (relay) in the 
Programmable Attenuator is held on by 


the +12 volt signal at pin 7 of P103. 
When the 12 volt signal is removed, 
the breaker trips, removing RF power. 


S:5R2"'6 Shift registers iCi2ze™ and 
IC122, DAC IC120 and 1/2 of Dual Op Amp 
IC133 comprise the Internal Modulation 
select and fine tune circuitry shown 


on the Mod/Carrier Level schematic 
(Figure 10-3). The shift registers 
provide control data to the DAC and 


provide enable signals to select either 
the 1 kHz or 400 Hz internal modulation 
source. The outputs from pins 4 and 5 
of shift register IC122 enable the 1 
kHz and 400 Hz internal modulation 
sources, respectively, shown on the Mod 
Source/Ref Freq schematic (Figure 10-2; 
see text Section 8.5.1.5). Enables are 
positive logic, -“with, fp logacit) ¢ 
volts) providing the select signal. 
The truth table is shown in Table 8-1. 


TABLE 8-1. 
INTERNAL MODULATION SOURCE 
SELECT TRUTH TABLE 


| | 1 kHz | 400 Hz | | 
| | Select | Select | cw | 


| | | | 


(IOI22 2 pir a 9 1 | 0 PaO.4 
| | | | | 
|IC122, pin 5 | OnLine tn fe oF| 


External modulation and internal modu- 
lation can be applied simultaneously 
(complex modulation). When the unit is 
in the CW mode or when only external 
modulation is applied, neither internal 
source is enabled. The selected 400/ 
1000 Hz internal modulation source 
input (signal E) from the Mod Source/ 
Ref Freq circuitry (Figure 10-2) is 
applied to pinstis. of JDACYEIGIZ07% (on 
Figure 10-3). This signal provides the 
reference voltage for the Internal 
Modulation circuitry. The internal 
modulation output at pin 7 of IC133 is 
applied to pin 16 of the DAC for a 
feedback reference and also to pin 6 
of Quad Analog Switch IC130 and pin 11 


of Quad Analog Switch IC131 for use as 
an internal AM or internal FM source. 
Switches IC130 and IC131 are controlled 


by software through shift registers 
ICL22 “and: “ICY25 ~°*Aétion" "of" hese 
switches is described in detail in 
Section 8.5.2.8. 

8.3./2)57- 5, Shift. registers “ICl24 ane 
Ic125, DAC’ IC123, and’ 1/2 of *Dual Op 


Amp IC133 comprise the External Modu-— 
lation select and fine tuning circuitry 
shown on the Mod/Carrier Level sche- 
Matic (Figure 10-3). These shift 
registers provide control data to the 
DAC. Outputs from shift register IC125 
also control the Analog Switches IC130 
and IC131 used to route AM and FM 
Signals to their proper destinations. 
The external modulation source (signal 
D from the Mod Source/Ref Freq cir- 
cuitry; Figure 10-2) is applied to pin 
15 of DAC 10123 (Figure’’10-3). This 
input provides the voltage reference 
for the external modulation circuitry. 
The external modulation output at pin 
1 of IC133 is fed to pin 16 of the DAC 
for a feedback reference and also to 
pin 3 of Quad Analog Switch IC130 and 
pin 6 of Quad Analog Switch IC131 for 
use as an external AM or external FM 
source. 


po AS sam Quad Analog Switches IC130 
and IC131 are controlled by software 
through shift registers IC122 and 
Ic125. An internal AM signal at pin 6 
of IC130 will be passed through to pin 
7 1£ the .control)*signal “at' pin 8° 18 
low (to put the switch in the closed 
position). An external AM signal at 
pin 3 of IC130 requires that switch to 
be closed (low at pin 1) before the 
signal can pass through to pin 2. The 
voltage at pin 1 opens or closes the 
switch. The control voltages at pins 8 
and 1 come from pins 4 and 1, respec- 
tively, of shift register IC125. The 
selected AM signal (internal or exter- 
nal modulation) is applied to pin 6 of 
IC132 as described in Section 8.5.2.3, 
earlier. When no AM signal should be 
present (AM off), a low at pin 9 of 
IC130 closes the switch from pin 10 to 


\e 


a 
c ( 


pin 11 and any incidental AM present is 
ac. to ground through the switch. 


FM signals are routed through the 
switch from pin 11 to pin 10 (Internal 
Modulation) or the switch from pin 6 
to pin 7 (External Modulation) of Quad 
Analog Switch IC131. Control voltages 


applied to pins 9 and 8 of these 
Switches come from pins 3 and 15, 
respectively, of shift register 1IC125. 


When no FM should be present (FM off) 
pin 1 of IC131 closes the switch from 
pin 2 to pin 3 and any incidental FM 
present is shorted to ground through 
the switch. 


Table 8-2 shows the truth table for 
switches IC130 and IC131 in complement- 


negative logic. A logic “1" indicates 
a low signal (0 volts) and a closed 
switch. A logic "0" indicates a high 


(+5 volts) and an open switch. An "x" 
indicates a "don't care" condition. 


Note: FM and AM may be present simul- 
taneously (complex modulation). 


8..59825:9 FM deviation is controlled 
(set) by software applied to the in- 
ternal or external modulation DACs IC120 
and IC123 through shift register pairs 
IC121/122 or 1€C124/125, respectively. 
These are 10 bit DACs. FM characteris-— 
tics- are specified in Section 1.2.7.2 
of the Operating Manual for the Model 
2500. A 10 bit DAC cannot provide the 
deviation resolution specified, there- 
fore the Model 2500 incorporates two 
range multipliers (attenuators) of 20 
and 40 dB. The multipliers are selected 

by shift register IC122, pins 2 and 3, 
and divide deviation into three ranges 
(with 210 increments in each provided 
by the DACs). The deviation ranges are: 


Range 1: 0 - 9.99 kHz; 
10 Hz increments 
Range 2: 10 kHz - 99.9 kHz; 
100 Hz increments 
Range 3: 100 kHz — 1 MHz; 
1 kHz increments 
TABLE 8-2. 


MODULATION MODE SELECT TRUTH TABLE 


*x Pins 16 of IC130 and 16 of IC131 are associated with the FM deviation range 


(see Section 8.5.2.9). 


Resistors R157 and R148 are switched 
into or out of the FM signal path by 
control voltages at pins 16 of IC130 
and IC131, respectively, to provide 
the three ranges of deviation. When a 
logic "1" is present at both pin 16 
connections (complement-negative logic, 
therefore a “1" is a low voltage) both 
Switches are open and the FM signal 
must go through both resistors. Maxi- 
mum resistance is in the signal path. 
When pin 16 of IC130 receives a logic 
"1". while. pin. 16,.0f.1C131 has ayvidgac 
"O™ (a. high,..closing the. iswitch, -and 
shorting the signal around R148), the 
10 kHz - 99.9 kHz range is selected. 
When both control pins are high, both 
Switches are closed and the FM signal 
encounters minimum resistance (both 
resistors are effectively shorted out). 
The 100 kHz - 1 MHz deviation range is 
selected. The FM deviation range truth 
table is shown in Table 8-3. 


TABLE 8-3. 
DEVIATION RANGE SELECT TRUTH TABLE 


| Deviation Range, + kHz | 


5 Manama te IM SIRNA EN SDA SUL: 
| | | 


0-9.99 | 10-99.9 | 100-1000 
piCTeote | | | 
in 2 1* a 0 
| | | | | 
in 3 1 0 0 


* Negative Logic 


8.5.2.10 FM Deviation Correction DAC 
IC126, one half of dual op amp IC134, 
and shift register IC127 comprise the 
Deviation Correction circuitry shown 
on the Mod/Carrier Level schematic 
(Figure 10-3). The Oscillator Assembly 
VCO gain (see Sections 8.5.7 and 8.5.8 
for greater detail) varies as a func-— 
tion of its frequency. FM deviation 
varies with VCO gain. The FM signal at 
pin 1 of IC134 is applied to pin 15 of 
the Deviation Correction DAC IC126. It 
is multiplied by a deviation correction 
factor (pins 4-11) provided by soft- 


ware through shift register IC127. The 
correction factor is derived from the 
frequency AutoCal® routine. The coarse 

tune values stored during the AutoCal® 

routine comprise the VCO tuning curve, 
the derivative of which is the ‘VCO 
gain. curve. The inverse of the gain 
curve essentially programs the Devi- 
ation Correction DAC (provides the 
correction factor as a function of VCO 
frequency). The process described above 
produces an output from pin 7 of IC134 
in the Deviation Correction circuitry 
that has an acceptably flat frequency 
deviation response with changes in VCO 
frequency. This output is sent to the 
VCO through pin 3 of wLol., 


8.5.2.11 The FM enable to the Oscil- 
lator Assembly (pin 1 of J101) is 
controlled by pin 2 of shift register 
Ic119. 


8.5.2.12 Note that when all modulation 
is turned off, the Modulation DACs 
(IC120, » IC123, ‘and «IC126) ‘are’ %pra] 
grammed for minimum outputs. 

Bi Dad MAIN BOARD, FREQ DIV/CONTROL 
The Main Board Freq Div/Control sche- 
Matic (Figure 10-4) shows the Single 
Side Band (SSB) Mixer, Main Loop 
Fractional Frequency Divider and its 
Fraction Control Section, the pulse 
stretcher network, the Local Oscillator 
Divider (+ 500), and the shift reg- 
isters associated with Oscillator and 
Amplifier Assembly Control signals. 


Figure 8-5 shows the Main Phase Locked 
Loop (PLL) in block diagram form. The 
SSB and Main PLL divider circuits are 
detailed in Figure 10-4. The Direct 
Digital Synthesis (DDS) circuitry is 
shown in Figure 10-5. The remaining 
blocks in Figure 8-5 are described 
with the Oscillator Assembly (Sections 
8.5.) and 825.8) . 


8.5.3.1 The Single Side Band (SSB) 
Mixer MX401 (see Figure 10-4) receives 
input signals from the Oscillator As- 
sembly (from J401 to pin 16 of the SSB 


1 MHz REF 


LOOP 
FILTER 


DIVIDER 


274.9-549.9 


O MAIN PLL OUTPUT 
275-550 MHz 


6510-01-0037 


Figure 8-5. Block Diagram, VCO Main Phase Locked Loop (PLL) 


mixer) and the Direct Digital Synthesis 
(DDS) section (at pins 4 and 13 of the 
SSB mixer). The 275 — 550 MHz funda- 
mental band signal (f,) from the 


“7 Oscillator Assembly is mixed with the 


, 


two identical frequency (but 90° out 
of phase) 100 - 199.999 kHz signals 
(fpps) from the DDS section. Mixed 
frequency signals (fn3x) that are the 


sum and difference of the two input 
Signals are produced. The relationship 
is: 


fmix = fo + 


fpps 

Conversion loss for the lower sideband 
(the difference of the frequencies) is 
about 9 dB. Upper sideband (the sum of 
the frequencies) rejection is an addi- 
tional 15 dB from the lower sideband. 
In effect, the lower sideband is passed 
through to the Main Loop Frequency 
Divider (from pin 1 of the SSB mixer) 
while the upper sideband is eliminated. 


For example, if £, = 300 .MHz and 

fpps =. 100 kHz, 

fmix = 300 MHz + 100 kHz 

mixe= 300 MHz + 100 kHz = 300.1 MHz 
and 300 MHz — 100 kHz = 299.9 MHz 

fmix = 300.1 MHz and 299.9 MHz 


The upper sideband (300.1 MHz) is 
eliminated. The lower sideband (299.9 
MHZ) will be sent to the Main Loop 
Fractional Frequency Divider (des- 


cribed below). 


8.5.3.2 The Main Loop Fractional Fre- 
quency Divider is a high speed ECL 
synchronous fractional frequency divi- 
der. It is composed of dual modulus 
(+ 10/11) counter IC401, modulus 
control binary counter IC402, decade 
counters IC403 and 1IC404, ECL to TTL 
translators Q401 and Q402, a fraction 
control section (described below), and 
associated circuit components. It is 
programmed to divide the input at pin 
16 of IC401 by values between 274.9 
andr 4929unin Of 1 pstepsee(Pinils’ of 
IC401 provides a bias reference voltage 
toipin 6). 


The lower sideband output from SSB 
mixer MX401 is amplified by 10 dB gain 
RF amplifier IC426 and then applied to 
the input of the main loop divider 
COinl slo Ore 1C401)- Counters, (C401: = 
IC404 each control one decade of MHz 
down counting. IC404 processes the 
100’'s MHz decade. IC403 processes the 


10's MHz decade. 1IC402 controls the 
l's MHz decade. IC401l is part of the 
fraction control section that controls 


the 1/10's MHz decade. The counters 
count upward from a preset starting 
count value. The *t00*s: 10%s; and 47 


10's counters are preset in 9's comple- 
ment logic. The 1's position is preset 
in 2's complement logic. 


8.5.3.3 The fraction control section 
of the Main Loop Divider consists of 
decade counters IC405 and IC406, adder 
Ic409, quad NAND gates IC419 and IC420, 
shift register IC410, and their asso- 
ciated circuit components. The fraction 
control circuit causes the integer part 


of the divider network (IC402 -— IC404) - 


to toggle between two integer values 


over a 10  ysecond period, after 
which the two partial counts. are 
summed to effectively generate an 


average division value that is some- 
where between the two integers used. 
For example, if the input to the 
divider were 319.7 MHz, the divider 
must divide by 319.7 MHz to generate 
the 1 MHz output to the Oscillator 
Assembly at pin 12 of J101 (to lock 
the Main Loop as required). To divide 
by 319.7 MHz, the divider will divide 
by 319 for part of the division cycle 
and by 320 for the remaining part of 
the division cycle. A division cycle 
is broken into 10 frames of 1 usec 
each. The 1 ywsec clock that controls 
the fraction control section comes 
from the collector of transistor Q401 
(part of the ECL to TIL translator 
circuitry). For a count rate n = 319, 
319 pulses will be counted per pulse 
out per frame. For n + 1 = 319 +1 = 
320, 320 pulses will be counted per 
pulse out per frame. Because 319.7 is 
7/10 of the way between 319 and 320, 
the divider will be programmed to 
divide by 320 for seven of the ten 
frames in a division cycle and pro- 
grammed to divide by 319 for the 
remaining three frames. 


The average division per frame over the 
entire division cycle will be the sum 


of input pulses divided by 320 and by 
319 over the entire cycle divided by 
the number of frames per cycle. 


The actual division sequence will be: 


Frame # Divide by 
320 
320 
320 
320 
320 
320 
320 
319 
319 
319 


OO WON DUN fFWNH KH 


te 


Total pulses in are 320 times 7 frames 
= 2240 pulses plus 319 times 3 frames 
= 957 pulses. Total pulses in are 2240 
plus 957 = 3197 pulses. The average 
division per frame is 3197 + 10 = 
319.7 pulses, for an average network 
division rate of 319.7. 


Shift registers IC410 and IC411 provide 
control information from software (the 
Microprocessor) to counters IC403 - 
Ic406 and adder IC409. The adder 
determines whether division during a 
frame is by the “n" or “n+l" value by 
adding a "0" or a "1" to the 1's decade 
of the division number before it is 
sent to counter IC402. Register net- 
works IC407 and IC408 convert the TIL 
Signals from IC409 - IC41l into the 
ECL levels appropriate for counters 
IC402 — IC404. 


The 100 kHz data lines from IC410 (pins 
3 - 7) program decade counter IC406 to 
count at the “n+l” rate for the first 
part (number of frames) in the division 
cycle, then count at the "n" rate for 
the remaining frames. The output at 
pin 3 of NAND gate IC421 determines 
whether adder IC409 adds a "0" ora "1" 
to the 1's MHz decade (to vary the 1's 
decade of the integer count number). 
The line (to pin 6 of IC409) will be 


high during the parts of a division 
cycle when division is by the "n+l" 
value (the adder adds a "1" to the "n" 
‘value). Counter IC406 will take the 
line low when counting is to be done 
at the "n" count rate. Counter IC405 
keeps track of frame count to establish 
each division cycle and provides the 
TOAD signal to C406 (pin 9). 


8.5.3.4 The Main Loop Fractional Fre- 
quency Divider output at the collector 
of Q401 is applied to pin 13 of IC421 
as 1 usec pulses of approximately 50 
nsec duration. IC423 is a one shot 
flip-flop (monostable multivibrator) 
that acts as a pulse stretcher, con- 
verting the 50 nsec input pulses into 
approximately 200 nsec pulses (150 - 
200 msec) at pin 8 of IC421¢ 


8.5.3.5 The Local Oscillator Divider 
is composed of prescaler/counters IC415 
- IC417 and their associated circuitry. 
The 500 MHz drive input from the Os- 
cillator Assembly (J402) is applied at 
pins 15/16 of prescaler IC415. The 


) pyeee Saher is a divideyby 10 or 11 only 


/counter that is set to divide by 10. 
The 500 MHz input is counted down to a 
50 MHZ output at pin 11 of the pre- 
scaler. The 50 MHz goes through a 
divide by 10 counter (IC416) which 
provides a 5 MHz output at pin 11. The 
5 MHz signal is fed through one of the 
NAND gates of IC420 (output at pin 11) 
into divide byeSticounter IC417. The 1 
MHz output at pin 7 is fed through pin 
18 of J101 to the phase detector in the 
Oscillator Assembly Local Oscillator 
Loop to lock the loop at 500 MHz. (See 
Section 8.5.8 for greater Oscillator 
Assembly detail.) 


8.5.3.6 Shift registers IC412, IC413, 
and IC414 process Oscillator Assembly 
Coarse Tune Control and Bandswitching 
data and the Local Oscillator Enable 
signals shown at J101 and also the 
Amplifier Assembly signals shown at 
J102. These signals are described in 
the Oscillator and the Amplifier 


6) iaatameaiemae text, respectively. 


Ben S ss 4 MAIN BOARD, DIRECT DIGITAL 
SYNTHESIS 
The Direct Digital Synthesis (DDS) 


circuitry shown in Figures 8-5 and 11-5 
controls the 10 kHz, 1 kHz, 100 -Hz, 
and 10 Hz digits in the fundamental 
frequency (275 -— 550 MHz) band. For a 
fundamental frequency of 325.41652 
MHz, for example, the 325.4 digits are 
controlled by the Main Loop Divider 


(see Section 8.5.3.2) and the last 
four digits (1652) are determined by 
the DDS circuitry. (When the 2500 


output is 550 MHz or greater, software 
programs the DDS signal in 5 Hz steps 
so that the 10 Hz instrument resolution 
is maintained when the Main Loop Output 
is doubled to generate an RF output of 
550 MHz or greater. Refer to the text 
description of Frequency Conversion, 
Section.) 5,10): 


8.5.4.1 Figure 8-6 is a block diagram 
of the DDS circuit. The output from 
the DDS circuit is generated from the 
look up sine table in EPROM IC212 as 
it is accessed by the Phase Accumulator 
Network. The 64K (8K x 8) bit EPROM 
contains 2000 addresses with eight-bit 


binary numbers which represent the 
voltage levels at 0.18 degrees of 
phase angle along a sine wave (see 


Figure 8-7). Each address in sequence 
from 0000 to 1999 contains the voltage 
representation associated with that 
point on the sine curve. The eight bit 
binary numbers’ represent 28 or 256 
different voltage levels. 


Sebe4e2 
includes 


The phase accumulator network 
the shift registers (IC201, 
1G2027-2 and) 1C203),, BCD “Adders (1C204, 
IG205,) &C206;, C207), and ICG208), Octal 
D type flip-flops (1IC209, IC210, and 
IC211) and two of the gates in IC220. 
The output from the phase accumulator 
network provides the EPROM address 
from which the 8-bit binary voltage 
representation is taken (address lines 


Ao - Ail on iL GZ) 5 The EPROM 
address “n" is incremented some number 
"k" (the phase increment input from 


PHASE ACCUMULATOR SECTION 


RESET 
FREQUENCY 
CONTROL SHIFT OCTAL Ae OCTAL 
NUMBER FLIP FLOPS INE TABLE 
(PHASE OFFSET) aD REGISTORS i ee eg OO ee pv aia BLE ELF 


1 MHZ CLOCK 


PHASE 
SPLITTER 


250 KHz 
LPF 


=90)e 


6510-01-0040 


Figure 8-6. DDS Circuit Block Diagram 


cere: 
VOLTAGE 
CEVEL 


(SINE DATA) 
——-— 89 


— — 53 


PHASE ANGLE 0° 90° 180 ° 270° 


ADDRESS 0 500 1000 1500 2000 


NOTE: THERE ARE 2000 ADDRESSES AND 256 DIFFERENT VOLTAGE LEVELS. 
THE SAME VOLTAGE LEVEL IS STORED IN MORE THAN ONE ADDRESS. 


6510-01-0042 


Figure 8-7. Sine Wave Phase Angle/Address/Level Representation 
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software) at each clock pulse to gene- 


“ea (synthesize) the required output 


Ny 


iD 


requency. The pulse from inverter 
IC220, pin 3 clocks the octal flip- 
flops to latch the address (which is 
the new accumulator value). For ex- 
ample, if k = 1, then at each»:clock 
pulse the look-up address "n" is 
incremented by 1. The phase accumulator 
network is reset to n = O any time 
frequency is changed; therefore the 
first frequency control number (see 
Figure 8-6) clocked through the shift 
registers to the adder series and into 
the sine table EPROM is n = 0. At the 
next clock pulse the address is incre- 
mented k = 1 to address n = 1. At’ the 
next clock pulse the address n = 1 is 
incremented by k = 1 and becomes n = 
2. Flip-flops IC209 -— IC21l provide 
feedback as shown to the series of 
adders. The sequence of address incre- 
ments with k = 1 is shown below: 


forakb=sl 
0000 first address nj = 0 (reset) 
0001 no = ny +k =a) Qateeeteet al! 
0002 n3 = not+k sl +eil ves 2 
0003 ng = n3+k = 2 +1 = 3 
0999 
1000 
1001 
1998 
1999 ; 
0000 rolls over to 0000 again 


When k = 1, each address of the look-up 
table EPROM is accessed at a rate of l 
address per clock cycle (1 ysec). It 


requires 2000 ysec to get one cycle 
out at this address increment (fre- 
quency control) number. The output 


frequency at k = 1 is therefore 


Set = 500 Hz 


2000 ysec 


Consider the case when k 
accumulator is reset to 
successive increment (k 5) increases 
the phase angle of the output by .9° 
(.18° x 5) skipping to every 5th add- 
ress (rather than every address as when 
k = 1). The address sequence will be: 


= 5. The phase 
ne=s0 but ‘each 


Foret 15 
0000 first address ny = 0 (reset) 
0005 Ng =nytk =O0+5 =5 
0010 n3 = Not+k =o 5 45,10 
0003 Ny = n3+k sietOier Som) 15 
0995 
1000 
1005 
1990 
1995 . 
0000 rolls over to OOOO. 
When k = 5 the complete look-up table 


is accessed five times as rapidly as 
when k = 1 because every 5th address 
is accessed at each clock pulse. it 
requires 400 clock pulses (1 wuysec/ 
pulse) to generate one cycle out. 
Therefore the output frequency at k = 
5 is 


fem dey 500 Hz 
400 ysec 


The general equation for output fre- 
quency (f,) as a function of phase 
offset (k) is: 


fo = fox, x & 
Nfull scale 
where f.34 = the frequency of the 
clock = 1x1l0® Hz _ and 


Nfull scale 
is 2000 or the maximum number of EPROM 


addresses available. 


Note that this equation expresses out- 
put frequency as a function of the rate 


at which one complete cycle is synthe- 
sized from the look-up table EPROM. 
That rate is a function of the address 
increment steps k, used to step through 
the table. 


8.5.4.3 The 1 MHz reference for the 
DDS circuit provides clock pulses at l 
usec intervals. 


The phase accumulator section 
the phase increment input 
control number) from soft- 
14 of IC201) to increment 
of BCD Adders the required 
number k. BCD Adder IC208 processes 
the least significant digit of the 
frequency control number (phase incre- 
ment input). Adder IC207 processes the 
next least significant digit. Adders 
Ic208 and IC207 do not address the 
EPROM, therefore these two adders allow 
k to be a fractional value as low as 
0000.01, permitting an output frequency 
resolution of 5 -Hzv For kes? 0.0Ds for 
example, output frequency (f,) is: 


BS. 5.405 

processes 
(frequency 
ware (pin 
the series 


fo = folk * —— 
Nfull scale 
Pa'= 1xXlOZenzs'x 200 
2000 
fo = 5 Hz 


when the hundreds digit controlled by 


C208: is; full} othestcarcyeoCoinweG tor 
Ic208) steps IC207 up one unit (one 
tenth). When the tenths digit control- 


led by IC207 is full, the carry (pin 6 
of “IC207) is? fed? tov IC206) (pine/5)4 to 
step the ones place up one unit. 


85.425 In summary, at each clock 
pulse the phase accumulator network 
provides an address that is latched 


through octal flip-flops into the sine 
table EPROM. The address is incremented 
some value k (the phase increment in- 
put; the frequency control number) at 
each clock pulse. This number k is 
basically the number of degrees along 
the sine curve that the address n is 
incremented at each clock pulse. 


8.5.4.6 The output from the EPROM at 
each clock pulse is an 8 bit binary 
number representative of the sine wave 
voltage at the associated sine wave 
phase angle. This number is latched by 
flip-flop’ IC213. into’ 8—bit DAG Ic214; 
The pulse from pin 8 of inverter IC220 
clocks the 8-bit binary word through 
IC213 into the DAC (IC214). 


8.5.4.7 DAC IC214 converts the input 
binary word into the equivalent output 
current at pin 4. The output is fed to 
pin 2 of low noise amplifier IC215. 
IC221, a 10 volt reference, provides 
an offset to low noise amplifier IC215. 


8.5.4.8 The output at pin 6 of IC215 
is applied through the 2 stage low pass 
filter comprised of IC216 and IC217 
and associated circuitry. The cutoff 
for the low pass filter is 250 kHz. 


8.5.4.9 The filtered signal at pin 6 
of IC217 is sent to the phase splitter 
network of IC218, IC219, and associated 
circuitry. The outputs at pins <1 -and/7? 
of IC219 are identical in voltage level 
and frequency but 90° out of phase with 
one another. 

Si. 5.0 POWER SUPPLY 

The Model 2500 Power Supply (see Figure 
10-6) provides the DC power for the 
instrument circuitry and fan and also 
provides the AC power used for back-— 
lighting the front panel displays. 


8.5.5.1 AC input power passes through 
the line filter (shown inside the 
dashed lines between rear panel AC 
receptacle J1006 and Jack J1005) and 
then through either a 1 amp or 0.5 amp 
fuse (F1002), depending upon the input 
voltage source. Input power is then 
routed through power switch S1001 and 
to the primary of transformer T1001. 


8.5.5.2 The instrument will operate 
from a 100 VAC, 120 VAC, 220 VAC, or 
240 VAC source. The voltage selection 
wheel in the rear panel AC power con- 


iD from the regulator drops, 
output at pin 1 of IC1002A increases 


nector module (see Figure 2-1 of the 


edie Manual) must be rotated to 


show the proper input voltage through 
the small window in the module (the 
module's full cover must be removed to 
rotate the selector wheel). 


8.5.5.2.1 The voltage selector wheel 
opens and closes the switches asso- 
ciated with the primary of T1001 as 
Shown in the Line Voltage Selector 
table on the power supply schematic 
(Figure 10-6) to configure the trans- 
former primary as required. 


Bee SD wt 2 
selected, 


When a 120 VAC source is 
for example, switches M, I, 
and J are closed, as shown in the 
table. Switches H and K are open. Each 
of the two primary windings are in 
parallel across the “voltage in" lines 
(at pins 3 and 4 of J1005). 


8.5.5.2.3. When a+240 WAC..source, is 
selected the primary windings are con- 
figured in series. 


)8.5.5.3 The secondary of T1001 has 
‘five taps; the center tap is grounded. 


8.5.5.4 CR1001 is a bridge rectifier 
providing full wave rectification of 
the signal across the secondary of 
T1001. Each half of the input cycle 
charges capacitor C1001 to provide a 
+27 VDC level at pin 1 of J1002 and at 
the collector of voltage regulator 
Q1002. Each half of the input cycle 
also charges C1008 to put a -27 VDC 
level at pin 6 of J1002 and at the 
emitter of voltage regulator Q1004. 


845.5:5 The»+18eVDCrsat.oinsaaands 3 
of J1002 is produced by +18 VDC regu- 
lator Q1002 which is controlled by its 
base voltage. Voltage reference IC1001 
provides +5 VDC to pin 3 of operational 
amplifier IC1l002A. When the +18 volt 
regulator (Q1002) is at +18 V, voltage 
divider network R1004, kR1005, = and 
R1008 feeds a +5 volt level back to 
pin 2 of IC1l002A. If the voltage out 
the voltage 


in response to the decrease in input 
Signal at pin 2. The output at pin 1 
of IC1002 is applied to the base of 
regulator Q1002. When base voltage 
increases, emitter voltage increases, 
and the +18 volt supply returns to +18 


volts», Resistor» R1005° sis ithe..+18..V 
adjust. 

BsonoeSal FET O1OOlWe is ga “current 
source, supplying current to R1006 to 


raise the control voltage to the base 
of Q1002 as needed. 


8.5.5.5.2 Diode CR1003 provides pro- 
tection for electrolytic capacitor 
C1003 (prevents a negative voltage at 
pins 2 and 3 being fed to the capaci- 
ter): 


8.5.5.6 The -18 VDC at pins 4 and 5 
of J1002 is produced by -18 V regulator 
Q1004 which is controlled by its base 
voltage. The output from pin 7 of op 
amp IC1002B controls transistor Q1003 
which controls the -18 V regulator. Op 
amp IC1l002B receives a ground (zero 
volt) reference input at pin 5. The 
voltage divider network R1009, R1010, 
and R1011 (from +18 V to -18 V) sets 
the other input (pin 6) to zero (0) 
volts when the -18 V (and +18 V) levels 
are accurate. R1010 is the -18 V ad- 
just. If the -18 volt output goes lower 
(to -17 volts, for example), the input 
at pin 6 of IC1002B will go positive, 
forcing pin 7 negative. The negative 
will be applied to the base of Q1003 
which will turn Q1003 on harder. When 
Q1003 conducts harder, more base cur- 
rent is drawn from regulator Q1004 and 
the output voltage goes back to -18 
volts. 


8952 58.6 BL, 
tection 
C1009, 


Diode CR1005 provides pro- 
for electrolytic capacitor 
preventing a positive voltage 


at pins 4 and 5 being fed to the 
capacitor. 

S57. Sad The voltages fed through 
diodes CR1006 and CR1007 to C1010 


provide an unregulated +12 volts to 
Darlington power transistor Q1005. The 


three diode voltage drop (approximately 
0.6 volts per diode; two diodes in 
QL005*4and YCRLOL1, “thertthird) ‘ofoLs8 
volts lowers the +12 volt input to a 
+10.2 volt level to the fan (J1003, 
pin 1). The +10.2 volts results in a 
longer operating life for the fan and 
quieter operation. 


8.5.5.8 The +8 volt supply at pins 7 
and 8 of J1002 is produced by +8 volt 
three terminal voltage regulator 
IC1003. The +12 volts input at terminal 
3 is regulated to +8 volts at terminal 
2 using output feedback through the 
resistor network and capacitor C1011. 
One or the other of resistors R1017 
and R1019 is factory selected to trim 
the regulator output to +8 volts, if 
needed. (If R1016 and R1018 produce a 
+8 V output neither trimming resistor 
will be used). 


8.5.5.8.1 Diode CR1008 protects the 
regulator from a negative input at pins 
70048 > 


8.5.5.9 The 125 VAC source at pin 3 
of J1004 is used for display back- 
lighting. AC power supply module E1001 
provides a 125 VAC low current source 
out when transistor Q1007 conducts. 


The collector of Q1007 receives 27 
volts across filter network R1022, 
C1012, and R1023. Zener diode CR1009 


supplies a +12 volt level to the base 
of Q1007 and the collector of tran- 
Sistor Q1006. When Q1006 conducts, 
Q1007 is turned off and the 125 VAC 
source is not present at pin 3 of 
J1004. The BACKLIGHT ENABLE signal at 


pin” PF of 9991004" iturns’ Off 7QL006 “by 
shorting its base to ground. When 
Q1006 turns of 6. Q1007 conducts, 


supply “11/4 )volts+ito pins] tof © EL002 
and the output at pin 3 of EC1001 is 
125 VAC. The frequency of the 125 VAC 
out is approximately 1.7 kHz and is 
determined by the internal circuitry 
of the AC power module. The 1.7 kHz 
output results in longer life for the 
electroluminescent (EL) displays. 


8.5.5.10 The +20 VAC output shown at 
pin 9° of -J1002 “is” not “used in--thvs 
unit. 
S56 MICROPROCESSOR BOARD 

The .Microprocessor Board (see Figure 
10-7) contains a power up (reset) 
circuit, the microprocessor, a memory 
Management section, a serial data de- 
code section, and interrupt circuitry. 


8.5.6.1 When power is first applied, 
transistors Q301 and Q302 and asso- 
Ciated components ramp power up to 
prevent voltage spikes. A low on the 
Teset line at the collector of Q302 is 
applied to pin 1 of the microprocessor 
(IC301)"*to “initialize ‘it -‘and® stare 
program execution. 


8.5.6.2 The eight bit microprocessor 
(IC301) has two I/O ports. Port A (PAO 


- PA7; pins 14 - 7) provides serial 
communication to ooffboard circuits 
(system selects, the clock, data, etc). 
Port’ B°“(PBO = “PB7; “pins 36 = 29) 


provides parallel GPIB communication. 
Lines BO - B7 (pins 28 - 21) may carry 
address or data information. Lines A8 
- Al2 (pins 19 - 15) are address lines. 
Address and data strobe signals are at 
pins 6 and 4, respectively. The read/ 
write (R/W) output line is at pin 5. 
The interrupt request (IRQ) input is 
at’ pin 2) The’ 4 MHz “erystal "G30 
input at pins 38, 39, and 20 (gnd) is 


counted down internally to produce the ~ 


1 MHz system clock. 


8.5.6.3 The memory management section 
of the microprocessor board includes 
the decode chips (IC302, IC303, IC304), 
RAM (IC305), ROM (IC306 - IC308), and 
gate/inverter circuitry (IC309, IC315, 
IC317, IC321, 1IC323)° shown across “the 
top section of Figure 10-7. 


SG SS. 1 Octal 3-state latch IC302 
acts as a demultiplexer, converting 
8-bit address/data information input 
from lines BO to B7 of the micro- 


« 


processor into RAM/ROM address lines 

AO - A7 (at 8Q to 10) and, chip select 
Dsignais to the gate and decode chips, 
as shown. 


8.5.6.3.2 The top five address lines 
(A8 - Al2) are fed to pins 2 - 5 of 
dual NOR gate > ~r¢e3B5 and (pinwed) of 
inverter IC323. The outputs at pins 1 
and 8 of these chips, respectively, are 
sent to pins 13 and 1 of NAND gate 
IC321. They are added to the A7 output 
from IC302 to provide the select 
(enable) signal to pin 18 of RAM chip 
£6305..CEcrom pin. 1220fpiC321)— 


8.5.6.3.3 The three ROM chips (1C306 
- IC308) each have 8k bytes of memory 
organized as two banks (top/bottom) of 
memory. Each bank has 4k bytes of mem-— 
ory. Memory is apportioned as follows: 


ROM Top Bank Bottom Bank 
IC306 Core Diagnostics 
FE307 Display Default 
IC308 AutoCal® RF Control 


'8.5.6.3.4 The Octal D type flip-flops 
in IC304 and NAND gates in IC321 act 
as a decoder to control bankswitching 
between the ROM memory banks. Decode 
logic to the NAND gates comes from 
Microprocessor address signals (line 
A8 - Al2) sent through a NOR gate in 
IG315 “(output (at) pinmiee Vand @anvecter 
IC323 (outputs at pins 2 and 4). The 1 
of 8 decoder IC303 and its associated 
NAND gates (1IC317) form a latch circuit 
to clock decoder 1C304. (IC303 also 
plays an important role in the inter-— 
rupt circuit; see Section 8.5.6.4). 


8.5.6.3.5 The NAND gates in IC318 and 
IC319 provide the decode logic for 
serial communication and control/hand— 
shaking signals at I/O port A (PAO - 
PA7) of the microprocessor (IC301). 
The serial data input to the micro-— 
processor (RIN DATA) at pin 3 of I¢C319 
is selected by the FP/MAIN line at PA4 
and may represent front panel data 
(from pin 12 of J301) or FDB Data from 
the main board (from pin 5 of J305). 


The FP/MAIN signal also is processed 
through inverter IC323 (pins 5 to 6) 
and pins 2 and 5 of 1IC318 to select 
(enable) the FP (at pin 13 of J301) or 
ChepRe. wipe ery ef ace pan alae Of +i 305, 
Enabling the Front Panel disables the 
RF Main input and visa-versa. 


8.5.6.3.6. The signals at PAO and PAl 
(CPREOUWandy “GPACK > “panstudon and "2, 
respectively, of J302) set the mode 
for GPIB operation. The SERIAL/GPIB 
line at PA3 of the microprocessor is 
the GPIB initialization signal (GPIB 


INT at pin, 3 of J302). GPIB data »com-— 
munication between the microprocessor 
and the GPIB Board is through pins 
7-14 of J302. 


8.5.6.4 The interrupt circuitry con- 
Sists of latch IC310, D-type flip-flops 
Ic311 and IC312, the NAND gates in 
Ic314, IC316 and IC320, the inverters 
in IC324, the buffer/line drivers of 
IC322, and the pull-up resistor net- 
work of IC312. Interrupt requests from 
the keyboard (KBD IRQ; pin 11 of J301), 


the spin tmob (KNOB IRQ; pin 8 of 
J301), main board feedback (FDB IRQ; 


pin 6 of J305) and the GPIB card (GPIB 
TRQ: pin 6 of J302) are applied as lows 


to pins 1, 3, 5, and 9, respectively, 
of the inverters in IC324. Each in- 
verter output (high) is applied two 


places simultaneously. The KBD IRQ high 
ateepin Wr OfeslC3t4 Storr: exampley..is 
applied to pin 2 of NAND gate IC316. 
Because pin 1 of IC316 is typically 
high?) ¢irom/sJatchs output “OL/+of }.1C310) 
the output of IC316 at pin 3 goes low 
which produces a high at WNAND gate 
IC314 output pin 6. The high from pin 
6 produces a low at pin 8 of IC314 
which is the IRQ input to the micro- 
processor IC301. This signal will in- 
form the microprocessor that one of 
the interrupts has been received and 
service is requested. 


Note that Ql -— Q4 outputs from latch 
IC310 are programmed for logic O or l 
(low or high; O or +5 volts) by inputs 
BO — B3 (pins 7, 6, 3, and 2, respec-— 
tively) from the microprocessor. If 


all four outputs are programmed high, 
their associated inputs to the NAND 
gates “oft “EC316° (pins +1, -4) 410, and’ 13) 
respectively) are high and all four 
interrupts are enabled (any interrupt 
that goes low will be inverted by IC325 
and will be fed through its associated 
gate in IC316 because the other input 
to the gate is programmed high from the 
Ql - Q4 output of IC310). Programming 
any of the Ql —- Q4 outputs from IC310 
low will automatically disable the 
associated interrupt because its asso- 
ciated NAND gate in IC316 will be 
turned off by the low from the Ql - Q4 
output. 


The second place the KBD IRQ high at 
pin 2 of *IC324 is‘sent *is-*toy thes clock 
1 (CK1) input of flip-flop IC31l. The 
Ql output of IC311 will go low and be 
applied to buffer/line driver IC322 at 
pin 2. The low will remain at pin 2 
until another CKl pulse is applied or 
the flip-flop is reset. The status of 
the’ signals’ at pins’ 2 "4 ,°6 >“and'"8 "of 
IC322 are read by the microprocessor 


as the lower 4 bits (BO - B3) of the. 
data/address lines. The interrupt 


request (IRQ) at pin 2 of the micro- 
processor will set the R/W and DS lines 
from pin 5 and 4, respectively, of the 
Microprocessor and the enables from 
pins 9 and 10 of decoder IC303 so that 
these four signals (R/W, DS, the two 
selects from IC303) are applied to the 
NAND gates in IC320 (the lower address 
decode logic) to enable IC322. With 
IC322 enabled, the microprocessor will 
read the status of pins 2, 4, 6, and 8 
of IC322 through lines BO -— B3 and 


determine which interrupt request was 


received. In this example pin 2 would 
be read as low (logic 0). The micro-— 
processor would perform those routines 
associated with a Keyboard Interrupt 
Request and when finished would send 
the required R/W, DS, and two selects 
Signals to IC320 to enable latch IC310 
and reset IC31l (by dropping the Ql 
(pin 16) output of IC310 low). The B3 
- BO inputs from the microprocessor at 
Pins 2, 3, 6, and 7 of IC310 determine 
the Ql - Q4 output status. Note that 
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3h 


CR302 through CR305 are LEDs associated 


with the interrupt resets and turn on 


to indicate the interrupt being ser- 
viced. The association is as follows: 


CR302 KBD IRQ 
CR303 KNOB IRQ 
CR304 FDB IRQ 
CR305 GPIB IRQ 


The sequence described above can be 
summarized briefly. An operator presses 
a keyboard switch, generating a low at 
pin 1 of inverter IC324. The inverted 
output goes through gate circuits 
(IC316 and IC314) to the microprocessor 
(the IRQ signal) and also goes to CKl 
of IC311 where it appears at the Q1 
output (pin’'6) “and at pin ‘2. 0f SiGe 
as a low. The microprocessor provides 
outputs to set the NAND gates in 1IC320 
to enable IC322 and read the status of 
the information on its input pins and 
determine which interrupt needs to be 
serviced. The microprocessor performs 
the necessary service routines and 
then enables latch IC310 to reset all 


appropriate circuitry to await the next ( 


interrupt. 


8.5.6.5 The other 4 buffer/line dri- 
vers in IC322 (with inputs at pins 11, 
15, and 17) are enabled when the 
AutoCal® switch on the rear panel is 
in the AutoCal® position. Decode 
logic through IC320 enables this half 
of IC322 and sends AutoCal® (pin 39) 
and GPIB mode (pin 5) information to 
the microprocessor over data/address 
lines BO - B3. Switch SW301 selects 
the ROM memory bank (IC306) associated 
with the AutoCal® routine. 


8.5.6.6 Regulator IC325 provides the 
regulated +5 VDC used on the micro-— 
processor board. 

o.oo OSCILLATOR BOARD, MAIN LOCK 
AND VCO 


The schematic for the Main Lock and 
vcO section of the Oscillator Board 
(Figure 10-8, sheet 1 of schematic 
number 0014-30-0355) contains the Main 


D 


Loop phase detector, the loop unlock/ 


Over modulation indicator circuitry, 
the APC (Automatic Phase Control) 
comparator circuitry, the frequency 


coarse tuning circuitry, FM circuitry, 
and oscillators 1-4 (the VCO group) 
and associated circuitry. 


8.5.7.1 Phase detector IC502 compares 
the Main Reference 1 MHz to the 1 MHz 
Main Loop Fractional Frequency Divider 
Output (see Section 8.5.1 and 8.5.3, 
respectively, for more detail about 
the origin of these signals) and gene- 
rates an error signal, as appropriate, 
at pin 1 of op amp IC503A. This error 
Signal is summed at pin 5 of op amp 
IC503B with the coarse tuning output 
from Digital-to-Analog Converter (DAC) 
IC506 (at pin 6 of IC503B) to provide 
the varactor drive voltage for the VCO 
BEcoup (oscillators 1-4): 


8.5.7.2 The error signal at pin 1 of 
IC503A also is applied to pins 9 and 
10 of op amp IC504C. The output at pin 
8 is the Main Loop Unlock line back to 
the microprocessor. Normally low, the 
line goes high (logic 1) when the main 
loop becomes unlocked. A low at either 
pin 2 or 3 of IC503A will generate a 
Main Loop Unlock signal (high) at pin 
S7One.LCSOAC. 


Sod .).4.. Lne, error Siena abeoin ele oF 
IC503A also is applied to pins 12 and 
13 of op amp IC504D. The output at pin 
14 of ICSO4D is fed to pin 3 of op amp 
ICSO4A where it is compared to the 
reference voltage at pin 2. The output 
at pin 1 of ICSO4A provides the over 
modulation (over deviation) signal to 
the microprocessor. This line is nor- 
mally low, going high (logic 1) when 
over modulation occurs. 


8:5./7.4 The error signal sat upinee ToL 
I¢CSO3A also is applied to pin 6 of op 
amp IC504B where it provides a voltage 
level that is compared to the ground 
reference at pin 5. The output at pin 
7 is the Automatic Phase Control (APC) 
comparator line that is read by the 
Microprocessor only during the freq- 


uency calibration portion of the Auto 
Cal® procedure. During the frequency 
calibration routine, the microprocessor 
stores the binary control words asso- 


ciated with each calibration point. 
These points are identified as ‘the 
voltage level at pin 6 of IC504B 
crosses (alternately goes above and 


then goes below) the zero volt refer- 
ence at pin 5. (The coarse tuning word 
to DAC IC506 is stored in response to 
the APC comparator signal when the zero 
reference is crossed.) 


8.5.7.5 The coarse tune DAC (1IC506) 
is a 10-bit device that generates an 
output to pin 6 of IC503B in response 
to the frequency control word from the 
microprocessor (at J501). The DAC out- 
put is summed with the Main Loop error 
Signal from Main Loop phase detector 
IC502 to provide the varactor drive 
for the oscillators on this board. The 
OUCDUC A TcCOmMe Pitinny “Of ns CSOSB fais » the 
varactor drive. 


When FM is not required, SW3 of Analog 
Switch ICS07 is on and R526 (6.2 MS) 
is not in the circuit. The drive out- 


put from pin 7 of IC503B goes through 


R525, mows # froma SaentouDSe0fsaCoO76 and 
through R660 to the varactors in each 
oscillator circuit. When an FM signal 
is used, SW3 of ICS507 is off and the 
drive signal must go through R526. 
When the much smaller resistance of 
R525 (12 kQ) is replaced by the 6.2 
Miz Ot “Sn 26, the circuit becomes 
essentially an RC network (R526, R660, 
C32, mand SR528))s.with “say relatively. 
large R component and the main loop 
speed is slowed by the change in R 
value. 


S527 6 Analog Switch IC507 allows 
the FM signal to add to the varactor 
drive. The DG303 truth table shown on 
the schematic applies to this analog 
switch. When the "IN" signal to IC507 
(the FM Enable from the Main Board) is 
low, no FM is present. SWl and SW2 of 
IC507 are off and therefore their 
connections from Sl to Dl and from S2 
to D2 are open. SW3 is on and operates 


as described above. When the FM enable 
is high (logic 1), SWl and SW2 are on. 
SW2 allows the FM signal at D2 (pin 
10) to pass through to S2 (pin 11) and 
then add to the varactor drive. When 
Sl and Dl of SWl are connected, the 
high pass network in front of IC503B 
(pin 5) is changed and prevents the 
loop from being underdamped by the 
gain reduction of R526. 


8.577'.7>" The’ varactor”’ drive’ trom pin? 
of IC503B can range from 2 to 13 volts 
and is applied to varactor input cir-— 
cuitry” foreach’ oft oSseitlators 1+=" sr 
The higher the voltage applied, the 
higher the output frequency from each 
oscillator. The actual voltage range 
required to provide the frequency range 
for each oscillator (shown in Section 
8.5.7.7.2) will be less than from 2 to 
13 volts. For example, oscillator num-— 
ber 1 may cover its frequency range 
with a voltage input from 2 to 7 volts. 
Oscillator number 4 may require a 5 to 
12 volts input to cover its frequency 
range. 


ar a da jar | Quad Analog Switch ICc501 
provides the decode logic at outputs 1 
- 4 to select which oscillator is 
enabled (output A = Osc 1; output B = 
Osc™'2;"etc.) according’ *to~ the select 
inputs at J501. A -12 volt output 
enables an oscillator. The output is 
greater than -1 volt when an oscil- 
lator is turned off. For example, when 
oscillator 1 is enabled, output 1 at 
pin 2 will be at -12 volts and will be 
applied at the junction of C501 and 
R542, as shown ("A™" to "“A™ connection). 
The other three outputs of ICS501 will 
be set at greater than -1 volt. The 
inputs to IC501 are active low. 


8.5.7.7.2 The range for each oscil- 
lator as shown on the schematic is: 


Oscillator Range 
} 275 — 327 MHz 
£4 327 - 389 MHz 
3 389 — 463 MHz 
4 463 -— 550 MHz 


The ranges are determined by the 
varactor diode network, transmission 
line segment, and base capacitors 


associated with each oscillator (Q501 
- Q504). The varactor diodes associated 
with oscillator 1 (Q501) are CR506 - 
CR509. The capacitive reactance in 
this network is changed to inductive 
reactance by the transmission line 
segment that immediately follows the 
varactors. The reactance forms an LC 
resonant circuit with capacitors C533 
and C534. This circuit determines the 
frequency range for oscillator 1. The 
frequency ranges for oscillators 2 - 4 
are determined by their corresponding 
circuit components. 


8.5.7.7.3 The capacitor network fol- 
lowing each oscillator (C535 to C537 
for oscillator 1) is a low pass filter 
network to get rid of harmonics. The 
output from the particular oscillator 
that has been enabled is fed to RF 
output amplifiers shown on Figure 10-9. 
S758 OSCILLATOR BOARD, LEVELER AND 
LOCAL OSCILLATOR LOCK 


The schematic for the Leveler and Local. 


Oscillator (L.0.) Lock section of the 
Oscillator Board (Figure 10-9, sheet 2 
of schematic number 0014-30-0355) 
contains amplifiers and a leveler for 
the RF output from the VCO group (see 
8.5.7.7.3, above) and also contains 
phase detector circuitry and the un- 
lock indicator circuitry for the Local 
Oscillator Loop. 


8.5.8.1 The RF signal from the VCO 
group (oscillator 1, for example) comes 
in at line 1E on Figure 10-9 and goes 
through amplifiers and a leveler 
cuit before it is sent to the RF 
lifier’ Board’ (3505) and to the 
Loop Divider (J504). 


8.5.8.1.1 Transistor Q505 amplifies 
the RF signal to the Amplifier Board. 
Transistor Q513 provides a stable bias 
for Q505. RF detector CR533 generates 
a DC voltage level proportional to the 
RF amplifier output. This DC level is 


applied to the DC amplifier IC514B in 
.the leveler circuit. The voltage out- 
ee at pin 7 of IC514B controls the 

current through diode attenuator CR531 
to maintain a fixed RF level out to 
the Amplifier Board at J505 (a nominal 
drive output of 2 dBm). 


8.5.8.1.2 The RF signal out to the 
Main Loop Divider (at J504) goes 
through the two stages of amplification 
shown on Figure 10-9. Transistor Q506 
and then transistor pair Q514 and Q507 
provide amplification to produce an 
output at J504 of a nominal +10 dBm. 


825.822 LocalsOscillator (i30.)eaLoop 
Phase Detector IC509 receives the 1 MHz 
reference at pin 1 and the 1 MHz L.O. 
divider signal at pin 3. 


8.5.8.2.1 The resultant error signal 
at pin 1 of op amp ICS5S0O8A provides the 
"TUNING" signal sent to the Local 
Oscillator Board (Figure 10-10) and 
sent to op amp IC508B. IC508A is used 
as a loop filter. IC508B is used as a 
window detector. If the Tuning Signal 
from ICS5O8A is less than 0 volt or 
greater than ~ 10 volts, it gene- 
rates the L.O. unlock indicator at pin 


25 of J501. The unlock line is low 
when the local oscillator loop is 
locked. It goes high when the loop 


becomes unlocked. 


Gesee.2.2 The L.O. enable from the 
Main Board (see Section 8.5.4) turns 
on transistor Q515 ‘and “vablows™ the 
unlock detector to function. The L.O. 
enable also is applied to the Local 
Oscillator Board (Figure 10-10) as the 
"LO EN" signal. 


8.5.8.3 Regulators _IC512"5))1¢S100) and 
IC51l1 provide on-card regulation for 
the +15 VDC, -15 VDC, and +5 VDC power 
used on the Oscillator Board. 

Ba5L9 LOCAL OSCILLATOR BOARD 


Local Oscillator Board components are 
> shown in Figure 10-10. 


Bio Gai traitsistors: QOS1ti2and).Q512 are 
controlled by the L.O. enable signal 
and provide bias for oscillator Q508. 


8.5.9.2 The “TUNING” signal (the error 
voltage from the Local Oscillator phase 
detector on Figure 10-9) is applied to 
CR522 across the filter network shown. 
The output at the collector of Q508 
passes through a low pass filter and 
is applied to the bases of amplifiers 
Q509 and Q510. 


8V5 69.5221 The output at the collector 
of Q509 is the Local Oscillator 500 MHz 
to the Amplifier Board of the RF Module 
(see Figure 8-1). 


Sao 912.26 The outputwat théevcollector 
of Q510 is the Local Oscillator 500 MHz 
to the divide-by-500 (+ 500) Local 
Oscillator Divider Network (see Figure 
8-1). 


8.5.9.3 The RLC networks following the 
outputs of Q509 and Q510 are bias de- 
coupling networks. 


8.5.10 AMPLIFIER ASSEMBLY, FREQUENCY 
CONVERSION SECTION 


Figure 8-8 shows the RF Amplifier 
Assembly and its inputs and outputs 
(I/0). The frequency conversion section 
of the Amplifier Assembly is shown on 
Figure 10-11, sheet 1 of the Amplifier 
Board schematic (0014-30-0363). This 
schematic shows the four paths the RF 
IN signal can take, depending upon the 
desired output frequency, and also 
shows the microprocessor band switch 
control network that determines’ the 
path the signal will take. 


8.5.10.1 The four pathways the 275 - 
550 MHz RF In signal can take through 
the frequency conversion circuitry are 
shown in simplified form in Figure 8-9. 
Path 1 is the frequency doubler circuit 
and contains three branches (Hl —- H3). 
Path 2 is the divide-by-two circuit 
and contains two branches (L2 and L3). 
The branches in the two multibranch 


RF AMPLIFIER ASSEMBLY 


MAIN PLL FREQ CONV LEVELING 


PRG ATTN 


4-T100 MHz 


SOC ne BAND SWITCHING 


MAIN BOARD CONTROL 
FROM uP PROCESSOR |LEV/AM REF 


6510-01t-0038 


Figure 8-8. Block Diagram, RF Amplifier Assembly and I/0 
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Figure 8-9. Block Diagram, RF Amplifier Assembly Frequency Conversion Pathways 


circuits are identified on Figure 8-9 
by the band switching signals that 
eo them for signal flow. Path 3 is 
he straight through, no conversion 
circuit. Path 4 is the pathway where 
the RF signal is heterodyned with the 
500-. MHz .from..the, local .osczltatoc: 
Each path is described in greater 
detail in the following paragraphs. 


8.5.10.2 Refer to Figure 10-11. Signal 
path 1 begins through diode CR601 to 
amplifier transistor Q601 of the fre- 
quency doubler circuit. Path 2 begins 
through CR600 and CR612 to the divide- 
by-two prescaler IC602. Path 3 is the 
sole non-conversion route and begins 
through diodes CR600, CR611, and CR625. 
Path 4 begins through diodes CR600 and 
CR610 into mixer MX600. 


8.5.10.3 The RF signal in from the 
Oscillator Assembly at J601 will be 
applied simultaneously to each path 
described above. Only one path will be 
opened (turned on). The actual path 
the signal takes will be determined by 

we band switching control signals 
rrom the microprocessor (via the main 
board) at J603. The band switching 
Signals control circuitry (transistors 
Q610, Q612 and hex bus driver IC601) 
to turn on diodes and other components 
in each path to allow signal flow. 
Band switching signals are positive 
Lovie. (1" = S"ivolts) yy wither riines 
active high. The truth table and 
frequencies associated with the band 
switching control signals are shown in 
Table 8-4. 


8.5.10.4 The diodes controlled (turned 
on/off) by each band switching signal 
are shown in Table 8-5. 


Band switching signal L5 turns. on 
transistor Q605 to supply base current 
to Q604. When Q604 conducts, the 8 
volt supply at pin 19 of J603 will be 
applied to pin 3 of 5 volt regulator 
Ic603. The regulated 5 volt output at 
pin 1 supplies the divide—by-two net- 


‘ a 
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Band switching signal GCEN turns on 
Q603 to provide base current for Q602 
and feed the +12 volt from the Leveler 
Section of the Amp Board to the 
frequency doubler network. 


8.5.10.5 Transistor amplifier Q601 in 
the frequency doubler network is 
controlled by Q600 and band switching 
Signal GCEN. The amplified RF in signal 
from J60l1 is applied to frequency 
doubler G600 and then goes to the 
three topmost tuned LC strings shown 
on Figure 10-11. The top string shown 
on the figure (from CR604 to L605, 
C619 cee L607 erretow)-snsrrrcontroLledrbpy 
band switching signal H2 and provides 
an output to the Leveler Section from 
695.MHzZt to 18/5 eMHizer Coils, L608, G61 
and L614 are adjusted at the factory 
for optimum output response in this 
range. The second string shown (from 
GROOSme Coin L609) C620) SL6l2S ‘etc. ) ws 
controlled by band switching signal H3 
and provides an output from 875 MHz to 
11.00% MHz  GCoibe.tl609 "L612, ‘and: Lois 
are adjusted for optimum output 
response. The third string shown (from 
CR6OS™ to Lo10' C621 boro etce) ris 
controlled by signal Hl and provides 
an output from 550 MHz to 695 MHz. 
Coils L610, L613, and L617 are adjusted 
for optimum output response. The output 
from the string turned on (by H2, H3, 
or Hl and GCEN) is the "“LEVELER RF IN" 
Signal to the Leveler Section. 


8.5.10.6 Prescaler Ic602 is the 
divide—by-two device that supplies a 
counted down version of the RF IN 
Signal at J601 to the two LC low pass 


filter strings in the divide—by-two 
network. The string from CR613_ to 
L628;°-6630, ~and}b632-—1s~controlled=—by 


band switching signal L3 and provides 
an output from 195 MHz to 275 MHz. The 
string -fromacR6l4>stowh6293.7L631>-and 
L633 is controlled by signal L2 and 
provides an output from 137.5 MHz to 
195 MHz. The output from the string 
turned on” (by L3~or7L2-and~-L5)° is fed 
through CR617 and is the "“LEVELER RF 
IN" signal to the Leveler Section. 


TABLE 8-4. 
BAND SWITCHING SIGNAL TRUTH TABLE , 


| 


| 
| OUTPUT | BAND SWITCHING CONTROL SIGNAL 
| FREQUENCY | | | | | | | | 


MHz Ll L2 L3 L4 L5 GCEN Hl H2 HS 
| | | | | | | | | | | 
| 4-137.5 | af | 0 | 0 | 0) | fe) | 0 | ) | 2 ps | ede 
Chea as he gee | 0 | 1 | 0 | 0 | a | 0 | 0 | ibe} ae 
| 195-275 | 0 | 0 | pt | 0 | se | 0 | ) | ek 2 a 
| 275-550 | 0 | 0 | 0 | i | 0 | 0 vl © VHRR ia es Of Os 
| 550-693 | 0 | 0 | 0) | 0 | 0 | Ai | a | Ona ae 
| 693-873 | 0 | 0 | 0 | 0 | 0 | 2 | 0 | Ftn et 
| 873-1100 | 0 | fe) | 0 | 0 | 0) | z= | 0 | Cut es 
TABLE 8-5. 


BAND SWITCHING SIGNAL/DIODE RELATIONSHIP 


| | aie 
| BAND SWITCHING CONTROL SIGNAL | 


| Diode | | | , | | | | ee 
ib L2 L L4 H1 H2 H3 C 

| | | | | wl | | | eo 
CR600 x s x x 
CR601 x x x 

| CR603 | | | | | x | | | 

| CR604 | | | | | | x | | 

| CR605 | | | | | | | x | 

| CR606 | | | | | | >< | 

| CR607 | | | | | re | | | 
CR608 x x x 

| CR609 | x | x | x | x | | | | 

| CR610 | x | | | | | | | 

| CR611 | | | | x | | | | 

| CR612 | | x | x | | | | | 

| CR613 | | | x | | | | 

| CR614 | | af | | | | | | 

| CR615 | | | x | | | | | 

| CR616 | | x | | | | | | 
CR617 4 x 

| CR618 | se | | | “4 | | | | 

| CR619 | x | | | | | | | 

| CR621 | | | | | | x | | 

| CR622 | | | | x | | | | 

| CR623 | x | | | | | | | 

| CR625 | | | | pr | | | | 


CG 


8-30 


eeeis.O.7 The path through cR600, 
CR611, and the circuitry following 
chese diodes is essentially the 


straight through, non-conversion path 
for the RF IN at J601. Band switching 
Signal L4 turns on amplifier Q610 to 
provide a base current for Q609 and 
turn on the diodes that control signal 
flow through this path. The 275 MHz to 
550 MHz output is the “LEVELER RF IN" 
to the Leveler Section. 


$.5.10.8 The final path?ethe Skea eih 
Signal at J601 may take is through 
CR610 into mixer MXk600. The “Local 


Oscillator In" (a 500 MHz signal) at 
J602 is amplified by transistor Q606 
and then applied to the mixer. The 
Mixer output goes to the low pass 
filter (L647, L648, and associated 
capacitors) through Q608. Q608 is 
controlled by the L2 band switching 
Signal as it turns on Q612 and Q611. 
The output tof: 0.4 @MHze — gi37 52 eMHz 
across the low pass filter is applied 
to CR623 and eventually to the Leveler 
Section as shown. Transistor Q607 pro- 


prises bias for Q606. 


8.5.11 AMPLIFIER ASSEMBLY, 
LEVELER SECTION 


The leveler section of the RF Amplifier 
Module is shown in schematic form on 
Figure 10-12, sheet 2 of the Amp Board 
schematic (0013-30-0363) and in sim-— 
plified form on Figure 8-10. Coarse 
level control is performed by PIN diode 
attenuators CR701 and CR702. Fine level 
control is accomplished by PIN diode 
attenuators CR703 and CR/04. 


8.5.11.1 The coarse level control PIN 


diode attenuators (CR/01 and CR702; 
see Figure 10-12) are driven through 
transistors  .Q709'-(and ;0707 by: othe 


AM/LEV drive reference (pin 3 of J603) 
from the carrier level and modulation 
control circuitry on the main board 
(see Figure 8-1 and Section 8.5.2.3). 
Transistors Q709 and Q707 form a 
voltage level shifting device that 


iD controls the current through the PIN 


diodes to set the coarse RF signal 
level before it goes to the fine con- 
trol portion of the leveling loop. 


8.5.11.2 A feedback system is used to 
achieve fine level control. The RF 
output to J600 is detected by diode 
CR707 and the detected signal fed to 
summing amplifier IC7O1lA (pin 2). 
IC701A and op amp I1C701B and their 
associated circuitry provide linearity 
correction for detector CR707. Diode 
CR709 supplies a temperature compen- 
sation input to this circuit. Potenti- 
ometers R/57 and R767 are the zero 
adjust and +3 dBm adjust pots, respec- 
tively. The linearized output is 
applied to pin 6 of comparator IC700B 
where it is compared to the AM/LEV 
drive reference (pin 3 of J603) from 
the carrier level and modulation con- 
trol circuitry on the Main Board (see 
Figure 8-1 and Section 8.5.2.3). The 
resultant error signal at pin 7 of 
IC700B is applied to the base of Q708, 
producing a voltage change that con- 
trols the current through PIN diodes 
CR703 and CR704. 


8350.01 .2. eel neameGLlroce uSlenale aLsouets 
fed to pins 2 and 3 of IC700A to gene- 
rate an unlevel indication at pin 1 if 
the input error signal is less than 0 
volt or greater than +12 volts. 


8.5.11.2.2 The AM/LEV return line at 
pin 4 of J603 provides a common ground 
for the AM/LEV drive reference on the 
amp board and the main board. 


B.S. le. 3¢@ Tne eRe MON” Line at pin o/ 
of J603 provides an RF out test point 
for the amp board. 


8.5.11.3 Amplitude modulation is 
achieved by superimposing a modulation 
Signal on top of the DC level reference 
voltage in the AM/LEV drive signal. The 
amplitude of the RF out signal will 
track the AM input. 


RB.) ap velcansascors 97,00 ,20/01 .Q702, 
Q704 and Q706 amplify the RF signal. 


PIN ATTR 


PIN ATTR 


COARSE 
FROM FREQ. CONV. 


SECTION OF RF O 
AMPLIFIER ASSEMBLY 


LEVEL COMPARATOR 
SHIFTING 


AM/LEV ORIVE 


Figure 8-10. 


Colne L704 C09 ibe Ghee al Go 
are tuned for optimum frequency re- 
sponse over the range of the instrument 
(0.4 MHz to 1100 MHz). The high pass 
etter CHE, Cy 0G Gli. tance aa) Ore 
removes any signal component less than 
200 kHz. 


8.5.11.5 The output RF level at J600 
is calibrated in terms of the AM/LEV 
drive such that 


Vam/LEv = 8 X Vo 

where the AM/LEV voltage is DC and the 
output voltage (Vo) is the RMS value 
across a 5082 load (measured at the 
Amplifier Assembly output connector). 


Ari-"5._ VDCG""AM/ LEV” (drive inpat,, foc 
example, will produce a 1 VRMS output 
signal: 

8=8 x Vo 


Vo = 1 Volt RMS 


This-.,~. VOLtCo RMS” “OUtpUuL Signal 1s 
equivalent to a power level of +13 dBm. 


8.5.11.6 The relationship between AM 
depth and the AM/LEV reference voltage 
Input is* 
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Block Diagram, RF Amplifier Assembly Leveler Circuitry 


m = 100% x 2-414 x VAC 
VDC 


where m is the modulation depth, VAC 
is the AC component of the AM/LEV 
drive (RMS value) and VDC is the DC 
component of the AM/LEV drive. 


The relationships between output power 
level (Po) in dBm and the DC and AC 
reference voltages at 30%, 70%, and 
90% AM for several commonly used power 
settings are shown in Table 8-6. 


8.51157, “1C702, 10703, and LC / Oa aaa 
vide the regulated +12 VDC, +15 VDC, 
and -15 VDC power, respectively, used 


on the Amp Board. 


8.5.12 DISPLAY BOARD, LCD AND 
DECODE LOGIC CIRCUITRY 


The circuitry associated with the 
front panel LCDs (Liquid Crystal Dis-— 
plays) is shown on Figure 10-13, sheet 
1 of 2 for the Display Board schematic 
(0014-30-0351). This schematic also 
shows decode logic for microprocessor/ 
front panel communication. 


8.5.12.1 Decoder (1 of 8) IC808 pro- 
vides enables at outputs Y7-YO (pins 7, 


G 


G 


’ 


 ) 


TABLE 8-6. 


| Po | vpc 
dBm V m = 30% 
| | | 
| +13 | 7.99 | 1.695 
+9 5.04 1.069 
| +6 | 3587, | 0.757 
| fee3 | 2.53 | 0.537 
0 1.79 0.380 
pe SS | 1.13 | 0.239 
earl | 0.799 | 0.170 
=10 0.566 0.120 
fh 513 | 0.400 | 0.085 


9 - 15) for the LCD interface/drivers 
Ic801 - IC807, shift register IC810, 
2-D type flip-flop 1IC814, and micro- 
processor communication gates in IC811l 
and IC812. Clock and CKEN signals from 
the microprocessor (J801) provide the 
chip selects to IC808 (pins 5 and 6). 


Clock selects 0 - 2 are decoded by 
Ic808s. 

8..5).12.2 IC810 .isy wan) es8—bat eiserial 
input/parallel output shift register 


that receives serial data at pin 1 (A 
IN) and provides chip selects for the 
LCD drivers at outputs OA —- 0G (pins 3 
- 6 and 10 -— 12). IC810 is enabled at 
Din &:; 


$2553.23. wThe LCD interface/driver 
chips (IC801 - IC807) are 40-bit shift 
registers that turn on their associated 
LCD elements according to the patterns 
shown for each driver (ICl - IC7) in 
the table on Figure 10-13. The 40 bits 
of data to each driver are translated 
inside the driver to produce the re-— 
quired display. 


8.5.12.4 The three LCDs. (DPS801 - 
DPS803) are triplex custom displays 
with three back planes. To turn on an 
element in a display also requires its 
associated back plane (one of the 


MODULATION DEPTH/POWER OUT/VOLTAGE RELATIONSHIPS 


m= 70% ih. = 90% 
| | | 
| 33955 | 5.086 | 
2.497 Se LO 
| 1h. OU | 2e2nZ | 
| i he | 1.610 | 
0.885 nas Bc fe 
| 0.559 | Ow Ls | 
| 0.396 | 0.508 | 
0.280 0.360 
| 0.198 | OE ZaD | 


three) to be turned on. Back plane 
coding also is performed inside the 
LCD interface/drivers. Note that three 
interface drivers are associated with 
the FREQUENCY LCD as opposed to only 
two drivers for the LEVEL and MODU- 
LATION LCDs. 


8.5.12.5 The backlights (BL801- BL803) 
for the three LCDs are enabled by the 
Ov outpue lat™ pine sof sflip-—fiop ICs8i4. 
The low generated here is sent to the 
power supply to enable the 125 VAC 
input from the Power Supply to each 
backlight package (see Section 8.5.5.9 
of this manual for greater detail). 
8.5.13 DISPLAY BOARD, SPIN KNOB 

Sheet 2 of 2 for the Display Board 
schematic (Figure 10-14) includes the 
circuitry to process data from the 
front panel spin knob and the keyboard 
switches. The discussion of the cir- 
cuitry associated with the keyboard is 
included with the description of the 
keyboard matrix in the next section 
(8.25314)* 
8.5.13.1 The front panel spin knob 
essentially contains a two. switch 
rotary encoder that sends the two 
signals shown in Figure 8-11 to J804 


(pins 1 and 2) that produce _ the spin 
knob interrupt request (KNOB IRQ) and 
also tell the microprocessor whether 
the spin knob is being turned in the 
direction to increase or decrease 
(UP/DOWN) the value of the character- 
istic ibecontrors: 


8.5.13.2, The clock, puises (iroemuitne 
spin knob (pin 1 of ~J804)~are” fed 
through NAND Schmitt Trigger IC812 from 
pins 12 {and I30 te) pin’ 1] at othepscane 
time direction information (high/low) 
is fed through pins 9 and 10 to pin 8 
of IC812. The clock and direction pulse 
trains shown in Figure 8-11 are hard- 
ware generated as the spin knob is 
turned. The two trains are 90° out of 
phase. Turning the knob in a clockwise 
(CW) direction will product a different 
set of rising edges on the clock pulses 
and a different associated voltage 
level for the direction pulses than 
will be produced by counterclockwise 
(CCW) rotation of the knob. With clock- 
wise rotation the rising clock edges 
at ul, u2, u3, and u4 will be asso- 
ciated with a 5 volt direction level. 


d4 


| 
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With counter clockwise rotation the 
rising clock edges become dl, d2, d3, 
and d4 and are associated with the 0 
volt direction level. The clock pulses 
from pin 11 are applied to pin 3 of 
D-type flip-flop IC814. The direction 
information from pin 8 of IC812 is 
applied to pin 2 of IC814 and clocked 
through’ to pin 6” of IC814 with @aen 
rising clock edge at pin 3. A high at 
pin 6 tells the microprocessor that 
the spin knob is being turned to in- 
crease (UP) the value of the controlled 
characteristic. A low at pin 6 indi- 
cates the characteristic is to decrease 
(DOWN) . 


87S 713.3" The "direction signal” 2can 
pin 8 of IC812 is applied to pin 2 Ge 
dual flip-flop IC813. The inverted 
output at pin 5 is applied to pin 12 
of IC813 and then clocked through to 
pin 8 by knob clock pulses at pin 3 
and,,.11 ,of »IC813. ‘The dual (oubouee 
(from pins 5 and 8) are fed to NAND 
Schmitt. Trigger ,IC812 at pins 5 anaes 
respectively, 
signal at pin 6. 


| | | | | | | CLOCK, PIN 1 OF J 804 
0: 


DIRECTION, PIN 2 OF J804 


CLOCKWISE ————">> 


COUNTERCLOCKWISE <——— 


to generate the KNOB IRQ 


L 


8.5.13.4 The pulse trains (pins 1 and 


~2 of J804) from the spin knob are 
Mechanically generated using wipers 
inside the rotary encoder. Resistor 


R803 provides a path to ground for pins 
12 and 13 of IC812 when the clock pulse 
encoder switch is open. Capacitor C819 
helps debounce the switch, debouncing 
signal voltage changes. Resistor R802 
and capacitor C818 perform the same 
function for the direction information 
pulse train at pin 2 of J804. The 
Schmitt triggers of IC812 provide addi- 
tional debouncing for signal voltage 
level changes. 

8.5.14 KEYBOARD CIRCUITRY 

When a keyboard switch is pressed, the 
keyboard interrupt request (KBD IRQ) 
is generated and the microprocessor 
initiates the data exchange necessary 
to identify the particular key that 
generated the request for service. The 


decode process description involves 
two schematics, the Keyboard schematic 
(Figure 10-15) and sheet 2 of the 


9 Display Board schematic, Figure 10-14. 


Bee. ee te DULLNE operation between 
keyboard use, the microprocessor sets 
a logic "0" (low; o volts) at pins 1 - 
8 of P803. The voltage at pins 9 - 13 
Of P803 is a logic "1" “Giteh: ro volts) 
because these pins are connect to +5 
volts through the pull-up’ resister 
network RN801 shown on Figure 10-14. 


8.5.14.2 Pressing any keyboard switch 
connects the associated column (pins 9 
- 13 of P803; see Figure 10-15) to the 
low at the row (pins 1 - 8 of P803) to 
which the column is connected when the 
switch is pressed. The low at the 
column is fed through J803 (Figure 
10-14) to the associated pin input to 
AND gate IC818 where it generates a 
low” output’ at” pin 912 or Tesisen ins 
signal is the KBD IRQ that tells the 
microprocessor the keyboard requires 
service. 


‘® 8.5.14.3 The microprocessor will send 


a stream of serial data out to 8-bit 


serial input/parallel output shift 
register IC816 to identify the row in 
which the pressed keyboard switch is 
located. The “keyboard in" clock at 
pin S8heof IGSlé" willt—clockifthe. ‘data 


through. Switch matrix decoding is 
shown on Figure 10-15. The micro- 
processor sets all rows except one 
Gqua cow a 2OSiCw 1h. Thetrowethnat. 1s 


not ‘set atyarih i ist setamtuano” 2 fone 
row at a time, from row 0 to row 7, is 
sequentially set equal to logic "0" in 
a series of 8-bit bytes. If it is row 0 


thatevis ~setesataplogicl “Otwoandy<the 
pressed switch is in row 0 (Sl, for 
example), the low (logic "0") at row 0 


Will pass through Sl to column 2 pin 9 


C(P803 frand)(-J803)74 tomipinsel3"\ of /dshift 
register IC817 (an 8-bit parallel 
input/serial output device). The re- 


Maining column inputs to IC817 (pins 
14, 3, 4, and 5) will be high. The 
status of the column input lines will 
be clocked out of IC817 (pin 9) by the 
keyboard out clock at pin 2 in a serial 
stream back to the microprocessor to 
identify the row. 


8.5.14.4 If the pressed switch had 
been in row 2 (S12, for example), 
setting row 0 or row 1 (or rows 3 - 7) 
at a logic "0" will not allow a low to 
De=tipuUt tools Alle 1S) will be 
input because column 3 in which S12 is 
located will be set at "1" by the 
microprocessor while columns 2 and 4 - 
6 will be high because of the +5 volt 
pull-up resistors (RN801). The micro-— 
processor will sequentially clock the 
"O" and seven “l"s in 8-bit bytes (as 
shown on Figure 10-15) onto the rows 
until the row in which the pressed 
switch is located is identified. 


S.5e1405 “The column “in. “which > the 
switch is located will be found by 
setting all row outputs from IC816 
equal to a logic "0" and reading the 
Single columm at which the low appears 
intOeecslyumtercuerrpine ls 4.) 3524 ,. OF 
5). Column information also is provided 
as an 8-—bit byte of data. The pull-up 
resistor network will maintain highs 
(logic 1) at all column inputs except 


the one with the closed (pressed) 
switch (which will be connected to the 
one of the lows out of IC816). 


8.5.14.6 The 8-bit bytes used to 
identify the row and columm in which 
each switch is located are shown in a 
table on Figure 10-15. 


8.5.15 PROGRAMMABLE ATTENUATOR 


The programmable attenuator (see Figure 
8-12) contains six attenuator pads, a 
reverse power detector, and a reverse 
power relay (breaker). The RF in signal 
from J600 of the RF Amplifier Module 
goes through the pad network selected 
by control signals from the micro- 
processor via main board P103 (see 
Section 8.5.2.4) into and through the 
attenuator relay. 


6.5..05 “intthe relay wis? oheld on ‘bya 
+12 volt signal (S1) from the reverse 
power protection circuit on the main 
board (see Section 8.5.2.5). RF out of 
the relay is fed to the RF out con- 
nector on the 2500 front panel. 


8-36 


8.5.15.2 If an RF power source is in- 
advertently attached to the RF output, 
the reverse power detector detects the 
input and sends a signal to the reverse 
power protection circuit to trigger 
the circuit as described in Section 
Siove sae 


CONTROL $,6.0. 
mach oe) pal - Lt . ed 


Figure 8-12. Schematic, 
Programmable Attenuator 


» 


9.1 INTRODUCTION 

No troubleshooting guide can replace 
the knowledge and skills of experienced 
repair personnel. The purpose of this 
guide is to provide information to help 
the troubleshooter isolate the cause 
of an instrument failure, correct the 
problem, and return the unit to normal 
service as soon as possible. This guide 
also provides a general methodology 
for troubleshooting. Some failures are 
easily corrected while others may re- 
quire a thorough understanding of the 
block diagrams and circuit descriptions 
in Section 8 of this Service Manual. 
Successful troubleshooting is based on 
understanding circuit operation within 
and between unit subassemblies. There- 
fore the troubleshooter should be 
familiar with functional and detailed 
circuit descriptions and the schematics 
SOCuthis, unit. 


When the instrument is operating, but 
out of specifications (Section 1.2 of 
the Operating Manual), performing the 
AutoCal® calibration procedure in 
Section 5.3 of the Operating Manual 
may correct the problem. 

Ome INITIAL PREPARATION 

Before attempting to troubleshoot the 
Model 2500, please read the Theory of 
Operation in Section 8 of this manual. 
Signal flow through the unit is traced 
in detail, with subassembly inputs and 
outputs clearly identified. The troub- 
leshooter should be familiar with the 


SECTION 9 


TROUBLESHOOTING 


relevant performance test procedures 
and maintenance procedures (especially 
the user diagnostics) detailed in 
Sections 4 and 5, respectively, of the 
Operating Manual. 

Ose METHODOLOGY 

Troubleshooting is, in general, a 
systematic process of elimination. A 
thorough understanding of the circuit 
descriptions located in Section 8 of 
this manual will enable the trouble 
symptom to be associated with a 
particular circuit function. Once this 
has been accomplished, the problem can 
be further isolated using the reference 
schematics in Section 10. Voltage and 
resistance checks may then be used to 
locate the defective component. 

9513 FACTORY REPAIR 

Wavetek maintains an on-site staff of 
highly skilled, experienced electronic 
technicians to provide assistance for 
those customers who lack the necessary 
test equipment or personnel to trouble- 
shoot/repair the unit. Please obtain 
factory authorization before returning 
a Sunit? “for. repair. If Peapdunitesis 
returned for repair, please include a 
detailed description of the problem 
encountered (to minimize turnaround 
time). 
9.1.4 RECOMMENDED TEST EQUIPMENT 
Recommended troubleshooting test equip- 
ment is listed in Table 9-1. 


INSTRUMENT 
Signal Generator 
Oscilloscope 


Frequency Counter 


Digital Voltmeter 


Spectrum Analyzer 


Spectrum Analyzer 


Modulation Analyzer 


Measurement Receiver 
Power Meter 

Function Generator 
Audio Analyzer 

VSWR Bridge 


Sweep Generator 


902 PERSONNEL SAFETY CONSIDERATIONS 


Maintain the standard 


TABLE 9-1. 


RECOMMENDED TEST EQUIPMENT & 


RECOMMENDED 

Wavetek Model 2500. or equivalent 

Tektronix 465 or equivalent, with matched X10 probes 
Hewlett-Packard Model 5383A with external reference 
time base accuracy of +5 parts in 108, or 
equivalent 


Fluke Model 8010A, or equivalent 


Tektronix 496, 492, or equivalent 
Hewlett-Packard 8559A, or equivalent 


Hewlett-Packard 8568, or equivalent 


H-P 8901A (if an equivalent is used a counter may be 
needed) 


H-P 8902A, with sensor module 11722A, or equivalae 

H-P 436A, with Power Sensor 8482A, or equivalent « 
Wavetek Model 20 or equivalent 

H-P 8903A, cf equivalent 

Wiltron Model 60N50, or equivalent 

Wavetek Model 2002A, or equivalent 


of the device and its performance may 
be reduced and an early failure may 


safety pre- result. 


cautions required when working around 


100-240 VAC. Be aware that when the 9.4 INITIAL INSPECTION 
top cover of the unit removed, 
there is 120 VAC at the back of the Instrument problems sometimes have 


display board. 


S35 INSTRUMENT SAFETY CONSIDERATIONS 


simple, fairly obvious, solutions that 
are apparent upon visual inspections. 
Perform the following inspections be- 
fore proceeding with extensive trouble— 


Static sensitive devices are used in shooting. 
this instrument. Use ESD precautions 
when handling a static sensitive device Se om a INPUT POWER 


or a card on which a static sensitive 


device is mounted. 


These devices may 
not fail catastrophically 
cautions are not taken, 


Verify the unit is plugged into an 


if pre- appropriate power source and that the 
but the life 


unit is turned on. Verify the voltage 


selector (Section 2.4 of the Operating 
Manual) is set properly. Verify the 
fuse in the AC Power Connector Module 
(Section 2.4 of the Operating Manual) 
has not opened. 

ee ed INCORRECT CONTROL SETTINGS 
Verify a correct operating procedure 
has been used. Refer to Section 3 of 
the Operating Manual for a complete 
description of each front and rear 
panel control, display, and connector. 
Section 3 contains operating instruc-— 
tions for the unit. 

74-3 VISUAL AND MECHANICAL CHECKS 
Failures, whether they are continuous 
or intermittent, may be caused by any 
item listed in Table 9-2. The entire 
list may be checked out prior to 
further troubleshooting. 


Note that units are shipped from the 


factory in operating condition. Some 
items on this checklist can occur 
because of improper handling during 


shipment and unpacking. Be aware that 
poor troubleshooting procedures can 
generate almost any of the items on 
the list. 


TABLE 9-2. 
VISUAL/MECHANICAL CHECKLIST 


1. Loose RF Cables. 

2. Loose cards (re-tightening securing 
screws may be helpful). 

Improperly mated connectors. 

Burned or broken components. 

Loose or missing screws. : 

RF cables to incorrect connectors. 
Defective ribbon cables. 

Solder joints on connectors or PC 
cards defective. 

9. Incorrect power selection and fuse 


onmnrnt Ww 


(see 9.4.1). 

10. Defective contacts on cable con- 
nectors. 

ll. Defective wiring harness. 

12. Broken wires. 


3.2 GENERAL TROUBLESHOOTING NOTES 


945/21. POWER UP TESTS/DIAGNOSTICS 

The power up tests and the user diag- 
nostics described in Section 5 of the 
Operating Manual should be used as 
troubleshooting aids when possible. 
945.2 TEST HOOK-UPS 

RF cables can be disconnected from the 
oscillator and amplifier assembly con- 
nectors, and a power meter or spectrum 
analyzer connected directly to the 
connector for power level or frequency 
measurements. 


9.6 REPAIR WORK CAUTIONS 


92,65) CUSTOM COMPONENT REPLACEMENT 


Reference 
have a star 


schematic components that 
(*) beside them are custom 
components. The value for the com- 
ponent, if shown, is its typical value 
and may or may not be its actual value. 
The actual values for custom components 
are determined at the factory during 
factory calibration. They are the 
values required to bring an individual 
unit into specification. Major repair 
of a subassembly may require a trial 
and error substitution for the custom 
components in related circuitry to 
recalibrate the unit. 
9.6.2 ROUTINE REPAIR WORK CAUTIONS 
Observe the standard precautions asso- 
ciated with any electronic instrumen- 
tation repair. For example: 


° Make certain there are no solder 
shorts on any board. 


° Check the pin 1 location of any IC 
that is removed and reinserted or 
replaced; make certain that the IC 
is inserted correctly. 


° Make certain electrolytic capaci- 
tors are installed properly. 


See POWER SUPPLY, DPS2F 

ee eae S If the unit is totally inoper- 
able, check the power supply. If the 
power supply voltages are acceptable, 
verify the microprocessor board and the 
system clocks are functional (Sections 
9.9 and 9.10). 


ly ae. A power supply problem also 
May cause many seemingly unrelated 
symptoms. The power supply should be 
checked when a symptom(s) does not 
clearly indicate a specific trouble 
area. 

9.8 ON-BOARD REGULATORS 

A voltage level problem on the in- 


dividual boards in this unit may be 
the result of a defective regulator or 
a defective electrolytic capacitor. 
Voltmeter tests with the power supply 
turned on will normally reveal any 
such problem. 

9.9 MICROPROCESSOR BOARD 
Microprocessor board circuitry controls 
much of the unit's operation. Proper 
operation of the board is indicated by 
the front panel displays during the 
automatic power up test (described in 
Section 5.5 of the Operating Manual). 
Erratic or nonsense operation may 
result if microprocessor circuitry is 


bad, or the unit may be totally in- 
operable. 
9.9.1 Basic system timing is derived 


from the 4 MHz crystal on the micro- 
processor board. The microprocessor 
(IC301; Figure 10-7) provides the 1 MHz 
system clock and the clock enables 
used on the Main Board to generate the 
various clocks that provide timing for 
control functions. Control functions 
that are closely related share the 
same clock. A problem with a particular 
clock or clock enable will be reflected 
in the system(s) it processes. The 5 
system clocks and their functions are 
shown in Section 9.10, following this 
section. 


9.9.2 There are several control sig- 
nals (R/W, IRQ, FP/MAIN, SERIAL/GPIB, 


etc) and address and bus lines that are ™ 


required for proper system operation. 
Usually it is only necessary to verify 
these signals and lines are switching. 


Ps Memory is apportioned as shown 
in Section 8.5.6.3.3, earlier. A prob- 
lem with the RF control circuitry, for 
example, may be solved by replacing 
IC308, the bottom bank of which has RF 
control memory. 


9.9.4 The microprocessor board is 
very complicated. Carefully read 
Sections 8.5.6 through 8.5.6.6 before 
troubleshooting this board. 

9.10 MAIN BOARD 

The main board generates 5 data clocks 
(0-4), a strobe, and the data stream. 
Various control signals are generated 
on and routed through the board. 


9.10.1 The clocks (0-4) are _ shown 
with their associated control functions 
in Table 9-3. The abbreviated name for 
a function is shown in parenthesis. 


TABLE 9-3. 
DATA CLOCKS 


Clock 0 - Coarse Frequency Tuning 
- VCO bandswitching (B1-B4) 
- Frequency Converter band- 
switching (L1-L4) 
— 1 GHz bandswitching (H1-H3) 
— 1 GHz enable (GC EN) 


Clock 1 - Main Loop Divider Program 
(Cpry) 


Clock 2 — FM enable (FM EN) 
- External Modulation (Cry) 
-— Internal Modulation (Cry) 
—- 1 kHz enable 
—- 400 Hz enable 

Clock 3 — DDS programming 

Clock 4 -— Carrier Level Control 
—- Deviation Correction 


9.10.2 Test each clock by depressing 
the front panel mode pushbutton shown 
in Table 9-4 and rapidly rotating the 
spin knob while observing the indicated 
test point on an oscilloscope: 


TABLE 9-4. 
DATA CLOCK TEST POINTS 


Clock Mode Test Point 
0 FREQ LCi), spinel 
a FREQ TChMiseipine 14 
2 FREQ ICLi3ssepinels 
3 INTSFMIG AICLISeepingsz 
6 LVL IClLiseepine. 


9f1082.1/ The’ data “stream P€TC1 14a pin 
15) may be checked in any mode while 
rotating the spin knob. 


S2e052.2) Thesstrobe CICr13, spin 7) or 
P104, p 8) may be checked in any mode 
while rotating the spin knob. 


9710.3. The FDB  IRGesignaleiseanserror 


Signal sent to the microprocessor. The 
FDB IRQ function may be tested by 
grounding all analog error indicator 
lines (simulating the normal, inactive 
state), then setting each line 
separately to +5 V. This simulates a 
detected error, and should send the 
FDB IRQ signal to the microprocessor 
section. 


To perform the test, lift J101 pin 14 
(Main Loop Unlock) from ground and 
apply 5 V. All other interrupt inputs 
must remain grounded. Observe tran-— 
sition,to Logic 7zero) ate Clion ping 13: 
Perform the same test for each of the 
error indicator lines: L.0O. UNLOCK, 
APC COMP, OVER DEV., UNLEVEL. 


9.10.4 Modulation sources and refe-— 
rence frequencies may be verified as 
follows: 


select 
10 MHz 


9.10.4.1 With the rear panel 
Switch at “INI”, observe a 
square wave at IC101, pin 1. 


9.10.4.2. With a 10 MHz, 1 Vpp sine- 
wave external reference input and the 
vearepanel iswitche-sét4 cat | “EXT. 410", 
observe a 10 MHz, 5 V square wave at 
Ic1l10, pin 3. Observe a 1 MHz square 
wave reference at IC110, pin 8. 


9.10.4.3 Repeat step 9.10.4.2 with 
external references of 5 MHz and 1 MHz, 
switching the rear panel select switch 
to 5 MHz and 1 MHz, respectively. 


9.10.4.4 Set the rear panel select 
switch to "INT". Verify a 400 Hz square 
wave, 50% duty cycle at IC103, pin 13. 
Verify a 1 kHz square wave, 50% duty 
cyclesat (IC102% «pin. 13% 


9.10.4.5 Set the instrument for in- 
téernalevAMmlOO% LT kHZS Verifysa 50% 
duty cycle square wave at IC109, pin 
3. Verify the absence of a signal at 
IC109, pin 8. 


If necessary, 
Adjust" for 
TOL33 4 pin use 


adjust R114 "1 kHz Level 
a 20 Vpp sine wave at 


9.10.4.6 Set the instrument at 400 Hz, 
100% AM modulation. Verify a 50% duty 
cycle square wave at IC109, pin 8. 
Verify the absence of a signal at 
IC109, pin 3. If necessary, adjust 
R15, "400 Hz Level Adjust” for 20 Vpp 


ate LOLS Sanit). 
9.10.4.7 Apply 1 Vpp sine wave at l 
kHz to the External Mod Jack J103. 
(Note J103 has a floating ground). 
Select EXT AM, 100% modulation. Check 
for visibly undistorted 20 Vpp sinewave 
ate IGL33, Fy pind 


9.10.5 Perform the following tests to 
verify AM/Carrier Level circuitry: 


9.10.5.1 Check for 10 +.03 VDC Refe- 
rence at IC116, pin 6. 


DalL0.5e2onSelect:4 a 
of 300.00000 MHz, internal 1 kHz, 100% 
Mod, Carrier level + 6 dBm, and RF on. 
Verify 12.08 Vpp +.5% centered at 
6.04 VDC at IC132, pin 7. Verify 7.16 


Carrier frequency 


Vpp modulation sinewave centered at 
3.58... VDC. ~tatsapblOZgt Daiiese? Verity 
correct percentages of modulating 


voltage with respect to carrier level 
reference voltage at J102, pin 3 for 
the following modulation percentages: 
90%; (50%, 30%, 10%, 0% or “MOD OFF. 


9.10.5.3 With modulation of 100%, and 
RF on, vary carrier level from -7 dBm 
to +6 dBm in .1 dBm steps and verify 
that the modulation voltage swings 
between ground and 2x the DC carrier 
level reference voltage. 


9.10.5.4 Select external AM, 100% 
modulation. Apply a 1 kHz 1 Vpp sine- 
wave to the external modulation jack. 
Sweep the function generator from 10 
Hz —- 15 kHz. Verify that the modulation 


waveform. is. flat; toxviwithane tt: 5. "as 
with respect to the 1 kHz value. 

971075.5° Sélect internal +" AM 100% 
modulation, 1 kHz modulation rate, and 


LVL +6 dBm. Using Xl scope probe apply 
otitput ate TLO2;""pin “3 to tMdistortren 
analyzer. Verify that the total har- 
monic distortion does not exceed 1%. 


9.10.5.6 Repeat step 
400 Hz modulation rate. 


9.207525 -“using 


9.10.6 The FM circuitry on the main- 
board may be tested by performing the 


following procedures. Make certain 
there is an FM problem before 


proceeding with this section. 


9:10.6.1 4Cannect,ialu 2K, 1% resistor 
from J101, pin 3, to ground. Select 
internal FM, 1 MHz deviation, 1 kHz 
modulation rate, and a carrier fre- 
quency of 275.00000 MHz. Verify that 
no modulation waveform is present at 
the AM/LEVEL drive output IC140, pin 
1. Verify that the voltage at IC126, 
pir 1578s "20%Vor. 


9.10.6.2 Record the binary number on 
the programming lines of Deviation 
Correction DAC IC126. Note that pins 
12 and 13 (LSB) are hardwired to 
ground. Record the bits in the blank 
spaces of Table 9-5. 


TABLE 9-5. 
BINARY CORRECTION NUMBER 


Bit Pin“of “IC1l26'"0 or’) ~“Waitne 
Al - 4 Bi 10 
A2 5 ie | 2, 

A3 6 ia 2.5 
A4 i ah la 
A5 8 ate 625 
A6 9 ‘73 313 
A7 10 ik 56 
A8 id of .078 
A9 rz 0 N/A 
A10O i 0 N/A 


9.10.6.2.1 Add up the weights of the 
bits that are "1" and record the re- 
sulting voltage. 


9.10.6.2.2 Note that these bits will 
remain the same until the circuitry is 
recalibrated or repaired. New values 
must be found at these times. 


9.10.6.2.3 Verify the peak to «6 
voltage at IC134, pin 7 is within 2% 
of the voltage recorded in step 
9.10.6 .2. 1. above. 


9.10.6.3 Move the carrier frequency 
from 275-550 MHz with the spin knob 
while monitoring the voltage at IC134 
pin 7. Voltage should -Vvaryfmaseea 
function of carrier frequency. The 
exact manner of variance is determined 
by coarse tune data stored in memory, 
and need not be precisely measured at 
this stage of testing. 


9.10.6.4 Return the carrier frequency 
to 275.00000 MHz. Measure and record 
the voltage at J101, pin 3. 


NOTE: Make certain that the carrier 
frequency remains at 275.00000 MHz 
during the remainder of this procedure. 


9.10.6.4.1 Change FM deviation to 100 
kHz. The voltage at J101, pin 3 should 
be 1/10 that measured in step 9.10.6.4, 
above. 


9.10.6.4.2 Change FM deviation to 50 
kHz. The’ voltage at JLOlL, 7 pings should 
be 1/20 that measured in step 9.10.6.4, 
above. 


9.10.6.4.3 Change FM deviation to 5 
kHz. The voltage at J101, pin 3 should 
be 1/200 that measured in. eascep 
9.10.6.4, above. 


9.10.6.5 Select external FM and 1 MHz 
deviation. Apply a 1 kHz, 1 Vpp sine- 
wave to the External Mod Jack. Using an 
Xl probe, connect the output of J101, 
pin 3 to a distortion analyzer. Verify 
that total harmonic distortion is less 
than 1%. 


9.10.7 Perform the following pro- 
cedures to test the Direct Digital 
Synthesis circuitry on the Main Board. 
Make certain there is a DDS problem 
before proceeding with this section. 


9.10.7.1 Set the Carrier frequency to 
300.00000 MHz with any combination of 
RF Level and Modulation. 


9210.7 2 —Verirty the 1 MHz TIL 
reference sat s1C209>) 2.02 ior ee, 
and the inverted 1 MHz TTL square wave 
reference at IC213, pin ll. 


9.10.7.3 Verify the 100.00 kHz sampled 
sine wave at IC215, pin 6 is like that 
in Figure 9-1, top trace. 


Figure 9-1. 100 kHz Sampled Sine Waves 


9.10.7.4 Verify the 100.00 kHz .450 
Vpp +.0025 V Lowpass filtered sine- 
Wave. jatrelC21/7 im pint6rishilike that of 
Figure 9-1, lower trace. 


9.10.7.5 Verify the 100700 kHz “sine- 


wave output signals at IC219, pin 1 
and pin 7, have amplitudes of .45 Vpp 
+.05 Vpp. Voltage levels must not 
differ by more than +.5%. Outputs 
should be sinusoidal and free from 
Visible glitches. See Figure 9-2. 

9.10.7.6 Check the quadrature rela- 


tionship of the DDS outputs by using 
the oscilloscope. By measuring the 
time difference between corresponding 
points on the quadrature outputs, the 
phase relationship can be calculated 
if the output frequency is known. Be 
sure to use matched, properly compen- 
sated probes. Verify that the DDS out- 
put phase relationship is 90° +3°. 


See Figure 9-2. 


Figure 9-2. DDS Quadrature Outputs 
9.10.7.7 Repeat steps 9.10.7.3 through 
9.10.7.6 for the following carrier 
frequencies: 

CARRIER FREQ DDS FREQ 
XXX.05000 MHz 150.00 kHz 
XXX .09999 MHz 199.99 kHz 


Note that at the maximum DDS frequency 
of 199.99 kHz (see Figure 9-3), normal 
deterministic phase jitter is present. 
Figure 9-3 is the same as Figure 9-1 
except for the phase jitter at the 
higher frequency. 


Figure 9-3. 199.99 kHz 
Sampled Sine Waves 


9.10.7.8 Use the instrument spin knob 
to move the DDS frequency in 10 Hz, 
100 Hz, 1 kHz and 10 kHz steps. Verify 
correct DDS output frequencies at 
EC207 5; Pan) 62 


9.10.8 The L.O. Divider may be tested 
by the following procedure. 


9.10.8.1 Set a signal generator to 
500.0000 MHz, O dBm, Modulation OFF. 
Connect the signal generator to J402, 
the Local oscillator input. 


9.10.8.2 Observe the prescaler output 
IG415,,«pinali,ifor aeTIL Lbével 50 °MHz 
square wave (50% duty cycle). See 
Figure 9-4, the top trace. 


9.10.8.3 Observe the 5 MHz pulse out- 
put at IC416, pin 1l. Refer to Figure 
9-4, the lower trace. 


Figure 9-4. L.0O. Divider Output, 
50 MHz and 5 MHz Outputs 


9.10.8.4 Observe the L.O. divider 1 
MHZ output at IC417, .pin./. Referers 
the top trace of Figure 9-5. (The 
bottom trace of Figure 9-5 is the 1 MHz 
system difference, for comparison.) & 


Figure 9-5. L.O. Divider 1 MHz 


9.10.9 The Main Loop Fractional Divi- « 


’ 


der on the Main Board may be tested 
using the following procedure. 


9.10.9.1 Set the instrument frequency 
to 550.00000 MHz. 


9.10.9.2 Apply a. signal, (generator 
output to J401. Set the generator 
output level to +10 dBm at the same 
frequency as the instrument. 


9.10.9.3 Check for proper divider 
operation by observing the pulse 
stretcher TTL waveform at IC423, pin 6. 
See Figure 9-6, the upper trace. Verify 
that the pulse width is > 100 ns. 


Figure 9-6. 
ECL/TIL Translator Drive Pulse 


Pulse Stretch Output and 


9.10.9.4 Check the differential ECL/ 
TTL translator drive to the pulse 
stretcher, at IC421...pin J32s5Refer. ‘Eo 
Figure 9-6, the lower trace. Signal 
must reliably cross the TIL threshold 
level (> 2.5 VDC). 


9,10.9.5... Check \1C401 )foinisuveunans 
to check +10/11 counter output signal 
(pin 8) and Modulus control waveform 


(pin 3) are of acceptable shape. See 
Figure 9-7. Do not use IC test clips. 


9.10.9.6 Check the divider output 
frequency by connecting a scope probe 
to the frequency counter and measuring 


the frequency at the pulse stretcher 
output 10423, pin 6. Frequency should 
be 1 MHz with an error not to exceed 
the sum of the specified errors 
inherent in the signal generator and 
frequency counter time bases. 


Figure 9-7. 
Output Signal (top trace) 
and Modulus Control Line 


Divide-—by-10/11 


9.10.9.7 Vary the frequency from 275 
COM 55 OMA Z a tT OOS MHZ. SLO) MHZ and.) 
MHz steps. Verify correct 1 MHz divider 
output at all frequencies. 


9.10.9.8 Set the instrument and the 


signal generator frequencies to 
550.00000 MHz. Reduce the signal 
generator output to +7 dBm. Verify 
that the divider output waveform and 
frequency as measured at the pulse 
stretcher output (IC423, 5 3) 9 ea we eed 


remain stable at 1 MHz. 


9.10.9.9 Set the instrument and signal 
generator frequencies to 275.60000 MHz. 
Verify correct 1 MHz divider output as 
before. Check the "Fraction Control 
Clock: sat-47FC4065 "pin “2, ° vs “N/N+1 
control ss line”™™ at’ IC409;5° “pin 6. See 
Figure 9-8. Note that a glitch on the 
“N/N+1 is normal. 


Figure 9-8. “Fraction Control Clock" 
(top trace) and "“N/N+1 Control” Line 


9.10.9.10 Vary the instrument and the 


test generator frequencies from 
275.00000 MHz to 276.00000 MHz in 100 
kHz increments, checking correct 
divider output frequency and "fraction 
control clock" waveform at each 
frequency. 


9.10.10 Perform the follow tests to 
verify the ATTENUATOR CONTROL. 


9.10.10.1 Set the instrument RF Level 
to +13 dBm, RF on, with any combination 
of carrier frequency and modulation. 
Move the cursor on the RF Level display 
to the 1 dB position. 


9.10.10.2 Using the instrument's spin 
knob, reduce the RF Level in 1 dB 
steps. 10 dB of attenuation should 
switch in at a carrier level of -8 dBm. 
Verify correct attenuator control by 
checking for presence of 12 VDC on the 
first of the 10 dB pad section control 
feed-through capacitors. 


9.10.10.3 Continue to reduce the RF 
Level in 1 dB steps, verifying that 
the attenuation increases in 10 4B 


increments at the appropriate points. 
The correct attenuator program should 


be verified by measurement of the 


attenuator drive voltages. 
attenuation is 130 dB. 


9.10.10.4 Turn RF off. Verify all pads 
are energized, and relay opens. ‘ 


9.10.11 The reverse power protection 
circuitry on.) the’)'main “boards oeee 
Section 8.5.2.5) will turn the RF power 
off if the breaker in the Programmable 
Attenuator trips. The breaker will trip 
if a voltage between 0.61 and 0.67 
volts is detected by the attenuator's 
reverse power detector (see Section 
8.2.15). This voltage may be monitored 
at pin 8 of P103 on the main board. 


9.11 AMPLIFIER ASSEMBLY 


The Amplifier Assembly Frequency Con- 
version circuitry and Leveler circuitry 
are described in detail in Sections 
8.5.10 and 8.5.11, respectively suet 
this manual. Review these sections 
carefully. Troubleshooting the Ampli- 
fier Assembly is a straight forward 
procedure. 


9.11.1 Check the input and output of 
each band in a frequency conversion 
network to isolate a problem. Obviously 
if no band works (for example, if bands 
H1, H2, and H3 of the doubler network 
are inoperative) the problem is common 
to each band. 


9.11.2 When a failed network has been 
isolated, the problem will usually be 
a failed component. 


9.11.3 Amplifier assembly transistor 
biasing for frequency conversion and 
leveler circuitry should be as shown 
in Table 9-6. 


9.11.4 The L-band and H-band signal 
paths through the frequency conversion 
circuits of the amplifier assembly are 
controlled by band switching diodes. 
If the correct diodes are not turned 
on, the output signal will not be 
correct. The band switch/diode rela- 
tionships are shown in Table 9-7. 
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TABLE 9-6. 


% AMPLIFIER ASSEMBLY TRANSISTOR BIASING 
\ 


Transistor Base Collector 
G.C.E.N Q601 1.4 V 7.6 V 
Ly Q606 alow 7.6 V 
Li Q608 Suny. 7 aha 
Q700 oF V 59S V. 
Q701 ee 5 av 
Q702 yeh: V B20uv 
Q704 Loa. 8.0 V 
Q706 Liew 142.500 
TABLE 9-7. 
BANDSWITCH/DIODE RELATIONSHIPS 
Band Diodes Turned On 
Ly CR619, CR623, CR618, CR609, 
CR600, CR610 
Lo CR600, CR612, CR614, CR616, 
CR617, CR609 
L3 CR600, CR612, CR613, CR615, 
CR617, CR609 
Ls CR600, CR611, CR625, CR622, 
CR618, CR609 
Hy CR601, CR603, CR607, CR608 
Ho CR601, CR604, CR621, CR608 
H3 CR601, CR605, CR606, CR608 
9.11.5 Course level control is per- 


formed by PIN diodes CR701 and CR702 
which are driven through transistors 
Q709 and Q707 by the AM/Level drive at 
pin 3 of J603. Fine level control is 
performed by PIN diodes CR703 and 
CR704 which are driven by Q708 as part 
of the feedback system detailed in 
Section 8.5.11.2 of this manual. 


9.11.6 When replacing components on 
the amplifier board it is very impor- 
tant to observe the following cautions: 


2 ge ee ee ee 
ye 


amplifier board, 
printed circuit boards found in 
this instrument, uses surface mount 
technology. DO NOT TWIST OR FLEX A 
CIRCUIT BOARD AS IT IS REMOVED/REPLACED 
BECAUSE THESE MOTIONS CAN DAMAGE 
SURFACE MOUNT DEVICES. LIFT ALL BOARDS 
DIRECTLY OUT. OF .THE. INSTRUMENT «© To 


like 


REMOVE THEM. DO NOT "ROCK" 
BACK AND FORTH TO LOOSEN IT. 


A BOARD 


OO eee Loe aLl CO, LSy. £OunGs On ene 
amplifier board are factory tuned and 
almost never need recalibration under 
normal operating conditions. They may 
be extremely difficult to recalibrate 
in the field if accidentally moved 
during repair work. BE VERY CAREFUL TO 
AVOID DISTURBING THE AIR COILS ON THE 
AMPLIFIER BOARD AT ANY TIME. 


9.11.7 Perform the following steps to 
disassemble the amplifier assembly and 
remove the amplifier circuit board. 


9.11.7.1 Remove power (unplug unit). 
Turn the unit on its back. Remove the 
bottom cover and the bottom shield just 
inside the bottom cover (see Figure 
8-4). The GPIB and microprocessor 
boards will be exposed. The edges of 
the main board will be seen below the 
GPIB and microprocessor boards. The 
casting for the amplifier assembly 
(and oscillator assembly) is under the 
main board. 


9.11.7.2 Remove 
board. 


the microprocessor 


9.11.7.3 Remove the ten screws around 
the periphery of the main board that 
secure the main board to the amplifier 
assembly casting. 


SULLS7 4° *Lay the @unit™ on its’ right 
side. Remove the left side handle and 
trim panel assemblies. 


9.11.7.5 Remove the screws that secure 
the amplifier assembly to the left side 
panel. 


sean te ey BES 
side 


Turn the instrument right 


up. Remove the top cover. 


Polyps] .7 
coax 
(see 


Remove the three semi-rigid 
cables from the amplifier assembly 
Figure 8-2). 


9.11.7.8 Remove the output cable from 
the programmable attenuator. Remove 
the attenuator. 


9.11.7.9 Remove the screws that secure 
the amplifier assembly to the instru- 
ment chassis. 


9.11.7.10 Remove the amplifier assem- 
bly by pulling up evenly at each end 


of the assembly. DO NOT "ROCK" THE 
ASSEMBLY “BACK (AND. .FORTH: AS) DTS 
REMOVED. THERE IS A 20 PIN CONNECTOR 
BETWEEN THE AMPLIFIER ASSEMBLY AND THE 


MAIN BOARD THAT MAY BE DAMAGED IF THE 
AMPLIFIER ASSEMBLY IS NOT PULLED 
STRAIGHT OUT FROM THE CHASSIS. 


9.11.7.11 Turn the amplifier assembly 
upside down and remove the nuts that 
secure the output transistor heat sinks 


to the underside of the amplifier 
assembly casting. Remove the heat 
sinks. 


9.11.7.12 Turn the assembly right side 
up. Remove the screws that secure the 
lid to the amplifier assembly. Remove 
the lid. 


9.11.7.13 Unsolder the SMA coax con- 
nector center pins from the amplifier 
circuit board. 


9.11.7.14 Remove the allen set screws 
that secure the SMA coax connectors 
into the casting wall; these set screws 
are located in the top surface of the 
wall directly above each connector. 


9.11.7.15 Remove the connector nuts 
which secure the SMA connectors to the 
wall casting. Carefully unscrew each 
connector out of the wall. 


9.11.7.16 Remove the mounting screws 
that secure the amplifier circuit board 
from around the edge of the circuit 
board. 

Ls Pag er Rear 83 Be board 
CIECuLL 


Grasp the circuit 
shield at each end of the 

board and carefully lift the board 
directly out. The connector described 
in Section 9.11.7.10, above,uasy alsa 
part of the amplifier board to assembly 
casting connection. This part of the 
connector may be damaged if the board 
is not removed with a uniform, even 


force. DO NOD-t"ROCK* THE “BOARD, o20 
LOOSEN IT. DO NOT TIWIST THE BOARD IN 
ANY FASHION. (SEE SECTIONS 9.11.6.1 
anda dd E70.) 


Oui l 7. oe 
amplifier 
reversing 
above. Be 
connector 
board and 


The amplifier board and 
assembly are reinstalled by 
the procedures detailed 
careful to align the 20 pin 
to mate effortlessly as the 
assembly are reinstalled. 


9.12 OSCILLATOR ASSEMBLY 


The oscillator assembly contains an 
oscillator circuit board and a local 
oscillator circuit board. Circuitry 
found in the oscillator assembly is 
described in detail in Sections 8.5.7 
(Main Lock and VCO), 8.5.8 (Leveler 
and Local’ Oscillator Lock)’; “and 87579 
(Local Oscillator Board) of ~ thie 
manual. Review these sections carefully 
before troubleshooting the oscillator 
assembly. 


9.12.1 The oscillator board VCO group 
oscillators cover the following fre- 
quency ranges: 


Oscillator Range 
iL 275 = 327 Baz 
2 327 — 389 MHz 
3 389 — 463 MHz 
4 463 — 550 MHz 


Isolating a problem to a specific range 
automatically simplifies the problem. 


9.12.2 Switch IC501 selects which of 
the 


VCO oscillators is enabled. A 
failure in IC501 may result in the 
absence of one or more VCO ranges. To 
verify the switch is functional, 


monitor the voltage on the appropriate 
pin of IC501. The voltage should be 
-12.3 +1 volt when its associated 
oscillator is on and greater than -1l1 
volt when its associated oscillator is 
off. 


9.12.3 If the entire VCO frequency 
(275-550 MHz) is inoperative, the 
problem may be a device common to each 


© 


(@ 


oscillator eircuit. Switch cM eect e ER 
described above, is common to each 
escillator circuit. The varactor drive 
to each oscillator comes from pin 1 of 
ICSO03B, another device common to the 
VCO group circuitry. 


9.12.3.1 The varactor voltage ;) range 
should be within 2-13 volts for each 


VCO group oscillator across its fre- 
quency range. Oscillator #3, for 
example should cover the frequency 


range from 389-463 MHz with a varactor 
voltage from 2-13 volts. 


9.12.3.2 The- voltage. onsepinwene Of 
IC514 should be between 0.5 - 4 volts 
throughout each range. 


S7i2.4° FM “is “added” to tne) vacaccoc 
drive by switch IC507 (see Section 
aos. 6 . 


9.12.5 If there is a leveler problem, 
check RF detector CR533, DC Amplifier 
IC514B, and Diode Attenuator CR531. 


9.12.6 If there is a problem with the 
RF to the Main Loop Divider, check 
transistors Q506, Q507, and Q514. These 
amplify the RF. 


9.12.7 Transistors OS and Woe 
provide bias for Oscillator Q508 on 
the Local Oscillator Board. 


9.12.7.1 The emitter of Q512 should 
be -15.9 +1 volt when the Local 
Osezllator’ “(L70-) Is’ on. slits vo. care 
should be greater than -1l volt when 
the £.0."1s*ott. 


9.12.7.2 If there is a problem with 
the 500 MHz to the amplifier board, 
check the collector of Q509. The 
collector voltage should be between 
3.8 and 9.8 volts. (A voltage greater 


than 8.5 volts may generate harmonic 
problems). 
9612.7.3 “If there’ 1S a foroplen with 


the 500 MHz to the divide-by-500 Local 
Oscillator Divider Network, check the 
collector of O5S10- The collector 
voltage should be between 3.8 and 9.8 
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volts. (A voltage greater than 8.5 
volts may generate harmonic problems. ) 


9.12.7.4 If there is a problem with 
both 500 MHz trains described in 
Sectionsi O812.792Sand™ 9.12 .7°.3%" above, 


check bias transistors Q511 and Q512 
and check the oscillator itself (Q508). 


9.12.8 Failures in oscillator assembly 
circuitry will typically be failed 
components. Verify the following trans- 
istor collector voltages: 


Transistor Voltage 
Q505 ua" 2) Volts 
Q506 3.8 - 9.8 volts 
Q507 8 +1 volts 


Note that if the collector of Q506 is 


greater Eaten gar 3 eee CL . harmonic 
problems may arise. 
9.12.9 Power supply and reference 


voltages may be checked as follows: 


Location Voltage 
Ic504 pin 4 a es Nah Ali eo fas wR 
pint Py ea) Ve 
IC502 pin, 14 $5 Ves 5 AV, 
TCSUOe Dino +10 Vt+.1V 


9.12.10 When replacing components on 
the oscillator or local oscillator 
boards, it is very important to observe 
the following cautions: 


9.12.10.1 These boards, like all 
printed circuit boards found in this 
instrument, use surface mount’ tech- 
nology. DO NOT TWIST OR FLEX A CIRCUIT 
BOARD BECAUSE THESE MOTIONS MAY DAMAGE 
SURFACE MOUNT DEVICES. 


9.12.10.2 The air coils found on these 
boards are factory tuned and almost 
never need recalibration under normal 
operating conditions. They may be 
extremely difficult to recalibrate in 
the field if accidentally moved during 
repair work. DO NOT DISTURB THE AIR 
COILS ON THESE BOARDS AT ANY TIME. 


9.12.11 The oscillator and the local 
oscillator circuit boards sit inside a 
metal casting enclosure. Perform the 
following steps to access these boards. 


9.12.11.1 Remove power (unplug unit). 
Remove the top cover. 


9.12.11.2 Remove the output cable 
from the programmable attenuator (see 
Figure 8-2) to the RF output. Remove 
the coax cable from the oscillator 
assembly to the amplifier assembly. 


9.12.11.3 Remove the screws securing 
the oscillator assembly protective lid 
to its casting enclosure. Remove the 
lid. The oscillator board and local 
oscillator board will be exposed; the 
oscillator board is the larger board 
located nearer the front panel. 


9.12.11.4 It is not necessary to com- 
pletely remove either board to perform 
repair/troubleshooting work. These 
boards are hinged together by wires 
that are soldered through five feed- 
throughs. When the appropriate con- 
nectors and securing screws have been 
removed (Sections 9.12.11.5 through 
9.12.11.8), either board may be pivoted 
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upward at this hinge. Be aware that 
the interconnecting wiring may brea 


with excessive bending. 


9.12.11-5"°To free either, board, fame 
unsolder the SMA coax center connector 


pins from the appropriate circuit 
board. 

9.12.11.6 Remove the allen set screws 
that secure the SMA coax connectors 


into the casting wall; these set screws 
are located in the top surface of the 
wall directly above each connector. 


9.12.11.7 Remove the connector nuts 
which secure the SMA connectors to the 
wall casting. Carefully unscrew each 
connector out of the wall. 


9.12.11.8 Remove the mounting screws 
that secure the circuit board from 
around the edge of the circuit board. 
The circuit board can now be pivoted 
into position. 


9.12.11.9 Reverse the procedures de- 
tailed above to remount the oscillator 
assembly circuit boards and replace 
the instrument's protective covers. 


e 
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10.1 INTRODUCTION 


reference 
and 


This section contains the 
drawings (schematic, parts layout, 
assembly) for the Model 2500. 


The schematics are numbered from Figure 
10-1 to Figure 10-15. More than one 
schematic may be used to clearly show 
detailed circuitry. For example, the 
Main Board requires four (4) schematics 
(Figures 10-2 through 10-5). The parts 
layout drawing is shown on the page 


facing its associated schematic. If a 
series of schematics is used, the 
parts layout will be shown opposite 


the first schematic in the series. The 
layout drawing for the Main Board, for 
example, is shown opposite Figure 10-2, 
the first of the four Main Board sche- 
matics. A schematic may show components 
found on several subassemblies. When 
this occurs, more than one parts layout 
may be required to clearly show detail. 
For example, the DPS-2F power supply 
requires three (3) layout drawings 
(Figures 10-6A, 10-6B, and 10-6C). 
Layout drawings have the same numeric 
designator as their associated sche- 


matics but also contain a letter 
suffix. A particular assembly may 
require more than one drawing to 
clearly show parts layout. In this 


case an additional numeric suffix is 
added. For example, Figure 10-8Al and 
10-8A2 show sides 1 and 2 of the 
Oscillator Board. 


10-1 


SECTION 10 


REFERENCE DRAWINGS 
AND REPLACEABLE PARTS 


Assembly drawings are shown in Figures 
10-16 through 10-23. Each assembly 
drawing refers to a “Reference BOM" 
(Bill of Material). Each BOM is in- 
cluded in Section 10 of this manual as 
a “Parts List". The references on the 
last two assembly drawings refer to 
Parts Lists present in Section 10 for 
the Oscillator Assembly (1110-00-2220, 
1218-00-2290, and 1219-00-0629) and 
the Amplifier Board Frequency Conver- 
Sion Section (1110-00-2230, 1218-00- 
2300, 1219-00-0630, and 1219-00-0611), 
respectively. A complete assembly 
drawing may require more than one 
figure. For example Figures 10-16A and 
10-16B detail one view of the Model 
2500 (and are listed as Figure 
10-16A/B, Wrap-Up Kit, 2500). 


Schematic abbreviations and other notes 
related to schematics are shown in 
Section 10.2 of this manual. 


10.2 SCHEMATIC NOTES 


The following notes and abbreviations 
pertain to all schematics. Additional 
notes pertaining to specific schematics 
are included on each schematic if 
required. 


Unless otherwise noted, resistor values 
are given in ohms, capacitor values are 
Ziven in pF, and inductor values are 
given in wH. 


Denotes DC voltage reading in — Coaxial jack 


i. volts unless otherwise speci- = 
fied. ==== Coaxial plug 
Denotes high impedance crystal ==--sS Coaxial cable 
detector reading in volts un- 3 
less otherwise specified. 4% Factory adjusted part. 


Denotes 50 ohm crystal detector 1ovct | Denotes a front-panel device. 
ha reading in volts unless other- 
wise specified. | wel | Denotes a rear-panel device. | 
RP 
——o'» Signal or voltage source. , Denotes a PC board adjustment 


or accessible module adjustment. 


. Connects to indicated signal or 


voltage source. Denotes an internal module ad- 
(LEVEL) justment not accessible without 
Arrow indicates clockwise rota- removing module cover. 
tion of wiper. 


10.3 ORDER OF REFERENCE DRAWINGS 


The reference drawings are located in the following order: 


Figure 10-1 Schematic, Chassis Wiring (0014-30-0369) 
Figure 10-2 Schematic, Mod Source/Ref Freq (Main Board; Sheet 1 of 4) 
(0014-30-0348) 
Figure 10-2A Parts Layout (Top Assembly Dwg), Main Board (0012-30-0016) 
Figure 10-3 Schematic, Mod/Carrier Level (Main Board; Sheet 2 of 4) 
(0014-30-0348) 
Figure 10-4 Schematic, Freq Div/Control (Main Board; Sheet 3 of 4) 
(0014-30-0348) 
Figure 10-5 Schematic, Digital Synthesis (Main Board; Sheet 4 of 4) 
(0014-30-0348) 
Parts List Main Bd Assy, 2500 (1110-00-2240); Pages 1 thru 6 
Figure 10-6 Schematic, DPS-2F (Power Supply) (0014-30-0365) 
Parts List P.C. Board Assy, 2500 (1218-00-2510); Pages 1 thru 2 
Figure 10-6Al Parts Layout, DPS-2F (0012-30-0027; Sheet 1 of 2) 
Figure 10-6A2 Parts Layout, DPS-—2F (0012-30-0027; Sheet 2 of 2) 
Parts List Power Supply, DPS2F, 2500 (1115-00-0045); Pages 1 thru 2 
Figure 10-6B Parts Layout, 2500 Power Supply Bd (0012-20-0031) 
Parts List PC Assy, DPS2F, 2500 (1118-00-0171); Page 1 
Figure 10-6C Parts Layout, Heatsink Assy (0012-—20-0039) 
Parts List Heatsink Assy, DPS2F (1216-00-0274); Page 1 
Figure 10-7 Schematic, Microprocessor Board (0014-30-0349) 
Parts List Uproc Bd Assy, 2500 (1110-00-2250); Pages 1 thru 2 
Figure 10-7A Parts Layout (Top Assy Dwg) Microprocessor Bd (@ 


(0012-30-0020) 


10-2 


Figure 10-8 


Parts List 
Figure 10-8Al 
Figure 10-8A2 

Parts List 
Figure 10-9 


Figure 10-10 
Parts Uist 
Figure 10-10A 


Parts List 
Figure 10-11 


Figure 10-11A 
Parts List 
Figure 10-12 


Parts List 
Figure 10-13 
Parts List 
Figure 10-13A 
Figure 10-14 
Figure 10-15 
Figure 10-15A 
Figures 10-16A/B 
Parts List 
Figure 10-17 
Parts List 
Figure 10-18 
Parts List 
Figure 10-19 
Parts List 
Figure 10-20 
Parts List 
Figures 10-21A/B 
Parts List 
Figure 10-22 
Parts List 
Figure 10-23 
Parts List 


Schematic, Oscillator Board Main Lock and VCO Section 
(Sheatetyo: 2), (0014-30-0355) 

Oscillator Bd, 2500 (1218-00-2290); Pages 1 thru 2 

Parts Layout, Oscillator Board (0012-20-0052; Side 1) 
Parts Layout, Oscillator Board (0012-20-0052; Side 2) 
Hybrid PT KT, Osc Bd, 2500 (1219-00-0629); Pages 1 thru 3 
Schematic, Oscillator Board Leveler & L.O. Lock Section 
(Sheet 2 of 2) (0014-30-0355) 

Schematic, Local Oscillator Board (0014-30-0371) 

Local Ose Bd, 2500 (1218-00-2590); Page 1 

Parts Layout (Top Assy Dwg) Local Oscillator Bd 
(0012—20-0051) 

Hybrid PTS KT, Local Osc Bd, 2500 (1219-00-0631); Page 1 
Schematic, Amp Board Freq. Conv. Section (Sheet 1 of 2) 
(0014-—30-0363) 

Parts Layout, Amp Bd (0012-30-0035) 

Hybrid PT KT, Amp Bd, 2500 (1219-00-0630); Pages 1 thru 4 
Schematic,Amp Board Leveler Section (Sheet 2 of 2) 
(0014-—30-0363) 

Amplifier Bd, 2500 (1218-00-2300); Pages 1 thru 3 
Schematic, Display Bd, (Sheet 1 of 2) (0014-30-0351) 
Display Bd, 2500 (1218-00-2280); Pages 1 thru 2 

Parts Layout (Top Assembly Dwg), Display Bd (0012-30-0017) 
Schematic, Display Bd, (Sheet 2 of 2) (0014-30-0351) 
Schematic, Keyboard (0014-30-0352) 

Parts Layout (Top Assembly Dwg), Keyboard (0012-30-0019) 
Assembly Dwgs - Wrap Up Kit (0012-30-0033) 

Wrap Up Kit, 2500 (1111-00-0179); Page 1 

Assembly Dwg - Final Assy (0012-30-0022) 

Final Assy, 2500 (1111-00-0178); Page 1 

Assembly Dwg - Chassis Assy (0012-30-—0026) 

Chassis Assy, 2500 (1111-00-0185); Page 1 

Assembly Dwg - Front Panel Mechanical Assy (0012-30-—0030) 
FP Mechanical Assy, 2500 (1216-00-0224); Page 1 

Assembly Dwg - Front Panel Assy (0012-—30-—0029) 

F Panel Assy, 2500 (1110-00-2210); Page 1 

Assembly Dwgs - Mid-Section Assy (0012-30-0023) (2 Sheets) 
Midsection Assy, 2500 (1110-00-2290); Page 1l 

Assembly Dwg - Oscillator Assy (0012-30-—0024) 

Oscillator Assy, 2500 (1110-00-2220); Page 1 

Assembly Dwg - Amplifier Assy (0012-30-0025) 

Amplifier Assy, 2500 (1110-00-2230); Page 1 
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STATIC SENSITIVE 


TRIPLE OK/HOR 
STATIC SENSITIVE 


2-D FYP,POS ENG TRIG 
FLIF-FLOP W/CLREFRE - 
SET, STATIC SENSITIVE 


UWAVE WE AHT',0204 
STATIC SENSITIVE 


MUD RECEFT,FC HT, 44 
CTR, 14 PIN, TOP ENTRY 
FROMS21 12-35-0011 


HOD RECEPT,FC KT, .1" 
CIK,10 PIN, TOF ENTRY 
FROKS 2112-35-0010 
CONN, RF STR, JACK 
EPROK KIT ,HB, 2500 
HUW KIT, AB, 2500 
CHOKE, COATED, 1UH, 10% 
t=O, 1201N,L=0.300IN, 
1=385HA 


MIXER, 275-550 HHZ 
STATIC SENSITIVE #2 


PLUG,LKG,STRT,4-PIN 


HEAGER,7-PIN SIRT 
REF {2112-07-0000 


HUK,STRT, OBL, 10-PIN 
REF 2112-07-0042 


HEN, T0-92,GF ANE/SW 
F=300,V-40,Icex=S0nd 
P26250W ,hFE=100,5S42 
FNP,10-92,GF AHP/SW 

F=300,9=40, Icex=50nA 
P= 625aW iF E=100, 5992 


HES,C,4/4W, 952, 10K 


KES,C,1/4W, 92,68 
RES,C,1/4W,52,100 
RES, MF 1 /8¥,12,15K 


NC74HC283 


7AFI62A 


HC10103L 


MC74HC74 


HSA-0204 


2112-35-0013 


2112-35-0012 


700209 CELWY 
1219-00-0614 WT 
1219-00-0618 W-1 
OBN1RO JEF 


CLP-ASA+SSE HULULATUF: 


09-65-1041 
65501 -407 


6511-110 


2N3904 


2N3906 


CF1/4-10K 


CFi/4-68 


CFi/4-100 
RNSSII-15K 


B007-42-8311 


8007-41-6212 


8001-01-9500 


8000-74- 7403 


4902-00 -2040 


2112-35-0913 


2112-33-0012 


2110 -90-0006 
1219-GO-0614 
1219-00-081% 
1810-03-0010 


3010-54-0011 


2132-06-0091 
2112-07-0005 


2112-07-0076 
4701-03-9040 
4901-03-9040 


4700-15- 1092 


4700-15-6B809 
4700- 15-1009 
4701-03-1502 


1,000 


2,000 


2,00¢ 


REFERENCE [ESIGNATORS 


K108 K122 R123 R125 kidd 


R16 RI6B R205 


RUG) RA17 
KULS RLLS R231 
RiL4A RAL 


RII R120 
R119 R121 


R124 K12?7 

R129 

128 

129 

130 

Ri31 

132 

R133 

Ri43 RU4S RUA? RLGO KLd1 
R1S2 RISB RIS? Ridt R143 
R204 R212 R213 R214 R215 
R220 R221 R223 R224 R226 
K227 K229 R230 

ki44 

R146 


K148 


K160 202 R203 
R162 

K164 

K167 

16? 

R170 

R172 

Ki73 

R201 8207 


FART DESCRIPTION 


KES, HF, 1/0N, 12, 1K 


RES, ME ,1/8W, 12, 11.0K 
RES, MF L/W, 12,9.09K 
TRH, Chil. 2K, 102,PC 
LT, PR, CU, .375H, 2000 
V370L) SA 

RES, HE ,1/BW, 12, 59.2K 


KES, HF 1/8, $2,56.9h 
TAFE AND REEL 


RES, HF 1/84, 1%,20.5k 
RES, HF, L/HH, 12,845 
KES,C,1/4W,5%, 1H 

RES ,C,1/4W, 52, 1K 
RES, 1/8,12, 49.9K 
RES, MF, 1/QW,12,13,0K 
KES, HF, 1/8, 12,1.02k 
RES, C, 1/40, 5%, 353K 
RES, MF ,1/0N, 1%, 10K 


KES, HF, 1/UW,6,04K 
KES HF L/OH,12,2.74K 
RES, HF 1/80, 1%, 182K 
RES HF ,A/UW, 12,19. 1K 
RES, HE »1/8W,12,4.99K 
KES, HF, L/W, 12,9. 74K 
RES, HF ,1/8W, 12,6. 25K 
RES HF yp L/ BW, 12,499 
KES, HF, 1/00, 12,68.1 
RES, MF, L/OW, 12,768 
RES (0) 1/4W, 02,47 

RES HF yp 1/8H, 12, 95.3 
KES, 0 1/4W, 02%) 4.7K 


ORIG-NFGR-PART-NO 


RNGSD-1K 


RNGSLI-11,0K 
RUSGD-9,. OPK 
36052028 


RNOSE-S9. 2k 
KNSSII-36,5K 


KNSSII-20,5K 
RNSSU-845 
CFi/4-14 
CFi/4-1k 
RNSSTI-49 9K 
KHSaL-13,0K 
RNSSI-1. 82K 
CF1/4-33K 
RNSSL- 10K 


RNSGD-6 04K 
KYSSE- 2. 74K 
RNSUIt- 182K 
RNGGD- 19. 1K 
RNSSIt-4. 99K 
KNSOL-9. 76K 
KNSoll 8. 25K 
RNSOL-499 
RNSSII-68.1 
KNSoLt-768 
CF1/4-47 
RNSoll-95,3 
CF1/4-4 69K 


WAVETER NO. 


4701-03-1991 


A101-03-1102 
4701-035-7091 
Ab19-00-1202 


4701-03- 3922 
4701-03-3652 


4701-035-2052 
4701-03-8450 
4709-15-1004 
4700-15-1001 
4701-05-4992 
4701- 03-1302 
4701 -03-1821 
4700- 15-3302 
4701 -03-100? 


4101 -05-6041 
4701 03-2741 
4701 -03-1823 
4701-03-1912 
4701-03-4991 
4701-03-9761 
4701-03-825) 
4701: 03-4990 
4701-03-6B19 
4701-05-7680 
400-185-4709 
4701-03-2539 
4709-15-4791 


KEFERENCE [ESIGNATORS 


R206 
R208 
R209 
R210 
R216 


R218 
R219 
R222 
R225 
R228 
K403 
R404 


RA0B R407 R410 RAll R4l2 
Kal3 R4l4 RAL? 


RAS 
H4l6 RAl8 
417 
SCH 
X01 


PART DESCKIPTION 7 


KES, HF ,1/8¥,52,680 
RES, HF, 1/8W, 12,174 
KES, HF ,1/8W,12,35.01K 
RES ,C,1/4W, 92,3. 35K 
KES, HF »1/8W, 12,3 .o6K 
KES MF,» 1/8W, 12,619 
Ki_S,HF,1/8W, 12,3097 
RES, MF, 1/8H,12,1.435K 
RES, MF, 1/8W, 12,191 
RES, HF »1/84,12,2.21K 
KES, MF, 1/8W, 12,750 
RES,C,1/4W, 52,240 
KES,C, 1/48, 52,560 
RES,C,1/4¥, 52,470 


RES, C,1/4¥, 52,62 
KES ,C,1/4W,9%,220 
RES,C,1/4¥,52,2K 
SCH, HAIH BL, 2500 
TCX0- 50-40, CRYSTAL 


CSCILLATOR TEMP COHF 
KURNE TI IN 


RNSSI!-680 
RNSSD-174 
KNSSI-3.01K 
CF 1/4-3. 5K 
RNSSI-1 . 58h 
RNSSEI-619 
RHSSI-3609 
RHSSL- 1, 43K 
RNSSD-171 
RHSSE-2. 21K 
RNGSD-750 
RCF-240-QE 
CF1/'4-360 
CF1/4-470 


CF}/4-62 
CFi/4-220 
CFi/4-2k 
0014-30-0348 
TCXO-50 -40 


URIG-MFGR-FART -HO 


4701-05-6800 
4701-03-1740 
4703-03-301) 
4700- 13-330! 
470)-03-i 561 
4701-03-6190 
A701-05-5070 
4701-035-3431 
4701-03-1710 
4701-03-2211 
4701-035-7500 
4700-15-2400 
4700-15 S69? 


4700-1 5-4700 


4700-1 5--4209 
4790-15-2200 
4709-33-2901 
0014-30-G342 
2311-09-0015 


WAVETCK NO, 


1.006 
1,000 
1,000 
1.00¢ 
0% 
1.000 
Lo 
1,006 
1,090 
1,00¢ 
1,000 
1,000 
1,000 
8.000 


1,009 
2.400 
} 000 
1,006 
1.000 


WAVETEK 
PARTS LIST 


WAVETEK 
PARTS LIST 


1110-00-2240 
PAGES 5 


MAIN Bl ASSY, 2500 MAIN Bit ASSY,.2500 1)10-00-7249 


PAGE! 6 


1110-09-2240 
PAGES 4 


WAVETEK MAIN BD ASSY,2500 


PARTS LIST 


10-10 


C103 C102 C103 L130 C131 
C132 C134 C135 C137 C138 
Ci39 C140 C142 C143 C144 
Ci45 C147 Ch48 C147 C150 
C151 C152 C153 C154 C1355 
C136 C157 C158 Cid? C143 
C164 C165 C144 £148 Cid? 
C170 C201 C202 C203 C204 
C205 C206 C207 C208 C20? 
C210 C211 C212 C213 C2t4 
C215 C21? C218 C219 C229 
C230 C231 C232 C233 C234 
C244 C245 C244 C249 CA01 
£402 C403 C404 C405 C406 
C407 C410 C4il Cal2 Cal3 
Cal4 C415 C4i7 C418 C427 
C429 C430 


C104 C105 C106 C107 Cill 
Cil2 CL13 C114 CHS C114 
Cii7 C148 C12) C123 C125 


C128 Ci71 C172 C173 C174 
ie C222 Ca3i C432 C433 


Cie C119 C120 Ci22 Ci24 
C126 C127 Ci29 C2lé 
Cioy C416 C421 C424 


Clio C408 
C133 C136 CLAL C144 C147 
C175 C220 C227 C228 
£223 C224 €225 £226 


C235 C234 C237 C238 C239 
C240 C241 C242 


C247 C248 


WAVETEK 
PARTS LIST 


SHIELT 1 FORK MAIN ED 
FER B/F 


SHIELD 2 FOR HAIN BD 
FER B/F 


SHITELU 3 FOR MAIN EU 
FER R/F 


CUVER 1 FOR MAIN BD 
FER B/P 


COVEK 2 FOK MAIN BD 
FER B/P 


COVER 3 FOR HAIN BD 
PER B/F 


vl HF 202,900, GERLRL 
PURPOSE AXIAL LEAL 
TAPE AND REEL 


CAP, TANT , 25V, 1UF 


CAP, FM.Y,50 YUC,.01, 
22TAPE AND REEL 


CAP, CER, »O1UF ,50V 
102) AXL )X7R 

£09'DX,. 16 °L 

CAF, CER, LO0V, LOOPF 
CAP, CER, 200V,5.1 FF 
CAF CER, 200V, 22 PF 
CAP, TAKT , 25, 1 OUF 


CAP, FOLY,50 VEC, .00) 
2ZTAPC AND REEL 


CAP, POLY, SOVIIC, 0047 
21 


MAIN KD ASSY, 2500 


1410-30-7800 


1410-30-7810 


1410-30-7820 


1410-30-7830 


1410-30-7849 


1410-30-7850 


SA205E1042AA 


LOODIELOSK25A2 


RV2A103G 


592CX7R1 03K000B 


Ci14G10L JIGSCA 
C114G519C2G5CA 
C114G220J2GSCA 


100IE10S5K20C2 
RYV2A1026 


RV2A472G 


1410-30-7800 


4410-30 -7810 


1410-30--7829 


1410-30-7830 


1410-30-7840 


1410-30-7850 


1310-17-1104 


1510-24-7010 


1310-64-8103 


1510-16-4103 


1510-16-4101 
1510-16-4519 
1510-16-4220 
1510-23-7100 
1510-64-6102 


1510-64-6472 


1110-00-2240 
FAGE: 1 


REFERENCE DESIGRATORS 


CAL? CA20 CA2S 
C435 C436 
CRIOL Ch102 CK103 


CRIO4 
CR105 
1C101 10102 1€103 10417 


1€104 


IC105 ICLAL 1C215 1C216 
C217 


1€106 10107 10134 31C218 
1C219 


1108 [C109 1419 1420 


1€110 10220 1C421 


ICit 


C112 


IC113 
ICit4 
IC115 


1C116 1221 


10117 1€120 1C123 10126 


WAVETEK 
PARTS LIST 


PART DESCRIPTION >4 ORIG-HGR-PART-NO | HEGK WAVETEK NU. 


CAP CER, S0V, 470 
CAP,CER,50V,1.0 UF 


(ODE, SIGHAL , GP 
AXTAL ,V=75V, 10=100A 
CT=4pF S542 


LLOVE, ZENER, 500aY, GP 
0-35, V=6.0,1T=20aA 
t/-102%, S562 


NTQDE, ZENER, IW, GP 
W0-41,V=t2,11=210d 
IF=76mA, t/-52%, 5582 


IWAL 4-STAGC BINARY 
KIFPLE COUNTER 
STATIC SENSITIVE 


VOLTAGE COMPARATOR 
STATIC SENSITIVE $2 


QP AMP, LOW NOISE 
PIAS, LWIP-B, 20Vdc 
200KHz,13V/uS,SS#2 
OF AAP, QUAL,LH NOISE 
FLAS [NF-8, 18Vdc 
140Ktz,9V/uS, 5582 


QUAN FOS NANL 
STATIC SENSITIVE 


QUAL 2-INPUT EXCLUSV 
OR GATES . 
STATIC SENSITIVE 


S-INTUT MANE! GATE 
STATIC SENSITIVE 


OP APL, »VUAL BIKOS, 
MINI DIP 
STATIC SENSITIVE 


1 OF 8 PECODER/TEMUX 
STATIC SENSITIVE 


STATIC SHIFT REG, 8 
STATIC SENSITIVE 


8-INFUT OR/NOR GATE 
STATIC SENSITIVE 


VOLT REF, PREC, 10V 
PLAS, LIP-8,+-10000 
$$i2 


LAC, 10-BIT 
STATIC SENSITIVE 


HAIN RI ASSY, 2500 


C114G471 J5GSCA 
C202C1 OSKSRSLA 
LH914 


1N4742A 


HC74HC390 


LH710CN 


HESSS4AN 


NESOSZAN 


HC/7AHCOON 


SN74HC864 


HC74HC10 


CA3240E 


HC74HC237N 


CLA021 BE 


SN74HC4078A 


REF -O1CF 


TACLO201.CN 


4110-90-2240 
FAGE: 2 


1510-16-447: 


1510-16-6105 


4807-01-O714 


4801-51 -S233 


4901-02-0005 


8007-43-9011 


700-07-1906 


7000-55-3401 


7000-55-329) 


81)00- 74-0012 


Bi000- 74-8411 


B000-74-1001 


7004)-32-4000 


8007-42-3710 


8000-A0- 2110 


8074-40- 7800 


7000-00-6101 


B000-10-2010 


REFERENCE [IESIGNATORS FART DESCHIFTION 


IC118 ICLLY 10121 1C122 
1€124 1€125 1€127 1€201 
1€202 1C203 I1C419 IC4L1 
10412 1C413 10414 


1€129 


10130 1C131 


C132 


IC133 IC140 


ICL35 IC138 


IC136 
10137 


IC139 1€222 10424 10425 


IC142 

1€204 1C205 1€206 C207 
10208 

1€209 1C210 IC211 C213 
1214 


(C223 


Icag) cath 
10402, 

ICAU C404 
IC405 1C408 


1€407 10408 


WAVETEK 
PARTS LIST 


>| OKIG-HFGK-FAKT-HO HF GR VAYETEK AO. 


8007-45-7319 


HA74HCS9SH 15.900 


8-FIT SHIFT REGISTER 
STATIC SENSITIVE 


FLOUR UISFLAY [KVR ULH-6118A 8009-61 -1890 


S(ATIC SENSITIVE 


GUAL AHALOG SWITCH 
STATIC SENSITIVE 


fWAL SFET TMPUI 
OPERATIONAL AAP 
SIATIC SENSITIVE £2 


(UAL OF ANP 
STATIC SENSITIVE 12 


VOLT REG, FIXED, +15Y 
PLAS, 3 PIN(T0-220) 
SWde, 11, /00aA,SS42 


VOLT REG, FSV 
STATIC SENSITIVE #2 


NEG VOLTAGE REG 
STATIC SENSITIVE #2 


POS. YOLT RiG-3 TERH 
PLAS, 10-220Ab,5 VOLT 
500aA, 7 W,o2,3-TERH 
HEX INVERTER 

STATIC SENSITIVE 


4-BIT BCD ADLER 
STATIC SENSITIVE 


OCTAL [' FLIP-FLOP 
STATIC SENSITIVE 


GAC .8-BIT 
STATIC SENSITIVE 


VOLT FEG, 415 
STATIC SENSITIVE 42 
VOLT, REG, FIXED, - 15 
PLAS, [0-2264A )-35'dc 
10, o=1000A, 9592 


FRESUALER, 119, 10/11 
STATIC SENSITIVE 


4-BIT BIWARY COUNTER 
STATIC SENSITIVE 


BCT PCCAVE CTR 
STATIC SERSITIVE 


HECANE COUNTER 
STATIC SENSITIVE 


RES NTWK LUI, PIL/ECL 


8000-62-0100 


LF4L2cn 7000-04-1210 


[LOB2Cr 7490-00- 8209 


7000-78- 1500 


UA78H1 SUC 


7000-78-0501 


HA7ELOSAWC 


7000 -7$-1590 


UA7SH1SAUC 


7000-78-9500 


7BNOSUIC 


SH74S04N 8000-74-0401 


74F583 8007-45-8300 


HC74HC273N 8007-42-7300 


DAC-08EQ 8000-00-0800 


HC78L 1 SCP 


7000-78-13510 


AC79L SCF 7000-79- 1510 


SPB4B0B 


8050 -85-B8000 


F 10016100 8001-00-1600 


FLOOLOLC 8001-00-1000 


HM74HC142 8007-41-67 1) 


4116k-008-061 4770-90-0021 


MAIN Bi ASSY, 2500 1110-00-2240 


FAGE: 3 


10-11 


REV ECN BY DATE 


THIS DOCUMENT CONTAINS PROPRIETARY INFOR. 
MATION AND OESIGN RIGHTS BELONGING TO 
WAVETEK ANO MAY NOT BE REPRODUCED FOR ANY 
, REASON EXCEPT CALIBRATION, OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 


e 


Ri622 Ri623 


3 124y 


oie¢e7 


2N3964 2 
LINE VOLTAGE SELECTOR > 1 | BACKLICHT ENABLE 
4 CNO 
SHITCH CLOSED FOR >5 | oo 
>2 | CAD 
186/128 VAC 
228/248 VAC 
12@ VAC J1862 
128/248 VAC ak ae 
188/228 VAC 
*27V 


P18@5 P1001 J1601 


*18V 
= 1 
*16V 
J1885 
: i 
~w uae 
a af tha es 
Fisez 
188/128 VAC a x) + , 
1.8 AT s *16V 
228/248 VAC : 3 xX ON ; 
-5 AT 6 DR 6 icieezA 
~ 31K i 
% ay 5 
5 eo 
: 5 3 1L062 
+ ROS 
ZN 
e16V 
+38V : 
5 
1.082 
= = - 01003 
-0) 33 ©. (— 
vo 2N3966 
q 1018628 SS 
-18V 
) 
: : cise 
R1615 R1e14 bone 
4.7K essur 
-16V 
. Lm345 
ai0e4 
wiee1 
2 
61081 -27V 
AC LINE 
PLUG 
101803 
S LM317 eeu 
a 3 


C1983 
Leeur 
CRie83 
D 


13.0K 


R1064% 
CR1i882 
Riee4 
4. 87K Riees 
See 


10.0K 
R1613 
18K 


1eeeeur 


= 
NOTES: ae R1625 ere = 4 = 
1. CONNECTOR PIN NUMBERING DIAGRAMS 628 nJEo83 i] ga 
cno 
= — 
«a - 
piees / 11885 [ooo° 3 at %& SELECT TO TRIM +8v 
42345 & * OUTPUT, USE STABLE 


METAL FILM ONLY 


poo wcrocns [60000) 


< LATCH 
CTWiCA? "Say 5 


< 
criei1 


FIGURE 10-6 


J1883 


Rie16 
886 
R119 

* 


BYYTELDER pret | Pret 


ORNeBeLL [1987 
BS EAKPRELTY 


TOLERANCE UNLESS 
OTHERWISE SPECIFIED 


SCHEMATIS 
Thar ad & 


AX ANGLES 
xx 
DO NOT SCALE OWG MOOELL NO OwG NO g 
10-12 SALE 2580 : 


NOTE UNLESS OTHERWISE SPECIFIED 


8014-30-8365 


SHEET 


M.85826.R@ /Vi8 FRB CODE 


IDENT 


34280 


— 
LL 


REFERENCE RESIGNATORS FART LESCRIFTIGN => 


C1001 C1008 
C1002 C1006 


C1003 C1009 


C1004 C1005 C1007 
C1910 
C1011 
Ci0i2 


C1013 
CRIO01 


CKI002 CRI904 


CRI003 CRIO0S CR1008 
CRIOML 


CR1006 CR1007 


CK1009 CRIOL0 


E1001 


1C1001 
101002 


01001 


CONN, »RECEPT. ,3-FIN 
IC SKT,8-FIN,STRT LEG 
FUSE CLIF HFOOG-O12 
2500 POWER SUPPLY KD 


ORIPLET-FUANEL, 070 
HT123-000 
CAP, ELEC, 35V,2700 UF 


CAP »WISC, 1099, .005UF 
TAPE AND REEL 


CAP, ELEC, 25V, LOQUF 
TAFE AND REEL 


CAP, TAHT, 25V,1UF 
CAF ELEC, 16V, LOO00UF 
CAP, TANT, 25V, 1 0UF 
CAF, TANT, 250, 68UF 
CAP, TANT, 25, 1OUF 


DIODE, RECT BRIG, GF 
312-92,V=100", 10=2A 
SUR 1=60A,SS#2 


DIONE , SIGNAL. GF 
AXIAL ,Y=75V, 10= 108A 
CT=4pF »SS42 


CIOLE, RECT , GF 
DO-15,V¥=400V, 10=1.0A 
SUK I=30A,SS42 


LIODC, RECT, GP 
AXTAL, Y=200, 10=5,0A 
SUK 1=225A,SS42 


DIODE, ZEXER, LW, GF 
(0-41, V=12,1T=2imA 
IF=76uA,t/-52,S542 


PWR SUPPLY, 13,8 VuC 
FOR BACK -LISHT FRG 
7-9 S@ IN HAX 


15 VOLTAGE REFERENCE 


DUAL OP AMT" 
STATIC SENSITIVE #2 


JFET-H,TO-92, AUT) ABE 
VGS=40, IDSS=10mA 
P=350n4,5551 


ORIG-HI GR-FART-NG 


6-86105-3 
2-640463-1 
LOZO7L(TIN) 
1710-30-0061 
47299 


BOD272FOSSJAS 
TG-0150 


RELOOMF 250202 


LOONIE L0SK25A2 
ECESICVIOIS 
LOOTIELOSH20C2 
T3S3L486K025AS 
TSUKI 06r02545 
MDA20L 


AN9LA 


1N4004 


1N4742A 


945-B,0-12 


REF O2CP 
TLOB2CP 


E232 


HFGR WAVETEK RO, 


ACI 
PNSNC 
ACT 
UNCAK 
UNCAR 
HOT 


G-E 


2412-25-0001 
2112-00-0053 
2410-05-1003 
1710-30-0041 
2112-19-0003 


1510-27-7272 


1510-10-2502 


19)0-25-4101 


1510-21-7010 
1510-27-3103 
1510-21-7100 
1510-22-7480 
1310-24-4100 
4806-02-0017 


4807-01-0914 


4£06-01-4004 


4806-01-5624 


4801-02-0003 


3010-90-0055 


7600-00-0203 
7000-00-8200 


4902-00-2320 


oTY 


REFERENCE DESIGNATORS PART DESCRIPTION => 


01003 


01005 


01006 Q1007 


R1001 R1OL2 R1O1A 


R1002 
K1003 
1004 
R1005 


1006 
R1008 
K1009 Kids 
k1010 


KIOL3 
Kot 
Ki016 


R1018 
1020 
hi021 
R1022 
R1023 
K1024 
R1025 
Sci 


FNP, 10-92, 6% AKP/SH 
F=300,V=40, Icex=50nA 
P=625uld hFE=100, 55%? 
NEN, 10-126, 0RLNG FUR 
fF =1H,V=80,lceo=100uA 
F=404,hFE=750, SS#2 
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MAIN rae dee [S casos 200-463 MHZ 
4 
b.ay cAS20 < 
Agr 
Asie (a Iwezat Ea a 
4P2 
sete csss css7 
ee 1coo3a 27 27 
asse 
MAIN B 
UNLOCK 
105038 = 
ae coe ‘ aoe A643 Tale a 
cCAsO4 —sH ? ago26 asse 
=a i BuF — 3390 
BAS‘68 105048 Ab22 
Lw324 osc 4 
6 463-550 MHZ cse1 A558 
cs62 
roe asee : 
comp. F 
1K in eeysi (2) 
KX casos as27 re es a 
coe 
sso1 SoM noes zao0 1% 1x cAs16 
Iwe2at SUF 10K 
=» 07s = 
\ -15 rola 
== 1 AS32 
4 432 i168 Oo} sz ms 4108 (\ CAsi7 
cs2e 
-18 
Ic 508 .O1uF 3h} ae 4} 1 : = 
REF 014 ABS sur 
oaey + Since ae Int ine o2 
‘ cse3 co24 fe |e so = 
ans FM DEVIATION 
tur 1000 Ao30 
os c527 + 200 of Ae73 
= As29 oK 
-O1uF = iK 8 
— 14 3 i" A 
u pe@ 303 TAUTH TABLE MATERIAL 
1co06 Care ABs 4 
16 paciozo 


MAIN LOCK AND VCO 
SECTION 


TOLERANCE UNLESS 

OTHERWISE SPECIFIED 
RAK ANGLES 
Kx 


Sas oe rr a 
2500  |001430-0355 |E 
2 


1 


FINISH 
WAVETEK PROCESS 


{ ‘ Icss328 
| 1000 | ax 5532 
4}coz9 553? = = 1% 
(ues) 4 ‘ s opirp2 — 
1uF 
2aj2ijie i) ss] 9]7 -16 a 2} 4} 6 4 3 


Ee 
oS: ; x i =. 10-25 


DATA +16 -18 GND Fueen. FM 


$01 
3 COARSE TUNIMG 


REFERENCE TRSIGHATOKS PART WESCRIFTION ==> | ORIG-HFGR-FAII-RO 


CSi4 C515 C516 Co? C518 
C520 C521 C522 C523 C529 
C536 Cai? Cé18 C619 C428 


C332 C538 C542 C548 C352 
CS5@ C562 C548 


Cé21 C622 C423 C424 Cé25 
C426 
CRSO3 CRSOS LRSI3 CRS25 


CKS26 CKS27 CR328 


10501 
10502 


1C303 


1C505 


1C506 
1CS07 


10510 


ICSi1 
1C312 


ICS13 


10514 


JSO1A JSO1B 


WAVETEK 
PARTS LIST 


CAP HON, SOY, LUF 


CAP HON, SOV, 4. 7UF 


CAP, TANT 25, 1OUF 
CAP, TANT, 25V, LOUF 


WLODE , ZENER, S00aW, GT 


0-35, V=5.1,77=208A 
IF=89aA,t/-202,55¢2 


DIODE, SIGHAL , GF 
AXIAL, V=75V, 10= 100d 
CT=4pF ,SS#2 


QUAI AHALOG SWITCH 
STATIC SENSITIVE 


FHASE DLT, FCD ONLY 
STATIC SENSITIVE 


DUAL OP AHP, RAY ONLY 


STATIC SENSITIVE #2 
OF AMF, QUAL. LOW PWR 
PLAS, FIP-14,30V 
LHHz, 45nAdc ,SS$2 
VULT REF, PREC, 10V 
FLAS ,IUP-B,t-100a 
$S#2 

DAC, 10-BIT 

STATIC SENSITIVE 


ANALDG SWITCH 
STATIC SENSITIVE 


VOLT REG, FIXED, -15V 


FLAS , 10-226AA, - 35Vdc 


102, o=100aA, 5542 


VOLT REG, +5V 
STATIC SENSITIVE $2 


VOLT REG, #15 
STATIC SENSITIVE 32 


OF AMP, DUAL,LW NOISE 


FLAS ,IP-8,18Vdc 
140KHz, 9V/uS,SS42 


DUAL JFET INFUT 
OPERATIONAL AHF 
STATIC SENSITIVE $2 


HOU. RECEPT FC AT, od 


CTR, 14 PIN, TOF ENTRY 


FROM’ 2112-35-0011 


DSCIILLATUR BL, 2500 


3420-050-E1051{ 


SKSOSEA7SHAA 


LOOLIELOSH20C2 
T3688 106102585 
INS231 


LN914 


H1-201-5 


1iC44UC ONLY 


RCASSBNE-RAY 


KEF-O1CF 


TACLO20LCN 


LG3IOSACI 


MC79LISCP 


HA7BLOSAWC 


4C78L15CP 


NESSS2AN 


LF412CN 


2112-35-0013 


LS10-14-3105 


1910-11-3475 


1310-21-7100 
1510-24-4100 
4801-0) -5231 


4807-01-0714 
B000-02-6100 
8000-11-4400 
7000-45-5801 


7000-03-2490 
7000-00-0101 


B000-10-2010 
B000-03-0510 


7000-79-1510 


7000-78-03501 
7000-78- 1310 


7000-59-3201 


7000-04-1210 


2112-35-0013 


1218-00-2290 
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WAVETEK NO, 


15,000 


REFERENCE DESIGNATOKS 


KI 


L501 1503 L505 L507 L313 
1521 L522 1523 L524 L525 
L526 L528 L531 L532 


L502 L504 L506 L508 


L510 


Q501 0502 Q503 0506 


Q504 


Q505 0507 


WAVE TEK 
PARTS LIST 


PART DESCRITTION => 


HYBRID PT KT,OSC BD, 
2900 


CHOKE COATED, 1UH, 102 
beter se Rad 


1=385 


CHOKE ,CHIF, 1UH 
TAFE AND REEL 


CHOKE ,COATEM,820UH 
10Z,D=0,120IN 
L=0,3001N, 1=29HA 


NPN, TO-37) AMF 
F296 ,V=10, JCKU=!.QuA 
P=250aW HEE=100, S582 


NEN, TO-35, AMP 
F=9G,V=10, JCKU=1,0uA 
P=29bali HEE=100, S542 
HPN, 317-0112)H Freq 
F=3G,V=18,Ices=lad 
F=2W hFE=200, S542 
NPN, SOT-23,HED PWR 
F=250K,V=40, Icbo=10N 
P=310eyhFE=40, S932 


SCH, VCO BD, 2500 


OSCILLATOR BN, 2500 


OKIG-HF GR-FART 


2500-OSC-HY ERI 


OBNIRO 


4008 CS-102-CC 


OBNB21 


HE68137 


HE6B135 


HRFOS 


aSS79L-S01-23 


0014-30-0355 


-NO WAVETEK NU, 


U-KT 1219-00-0627 1,900 


1810-03-O910] 14,006 


18146-00- 0102 


1B10-03-0821 


4902- 68-1376 


4902-68-1350 


4902-00-5570 


4902-00-9179 


0G14-$0-9355 


1218-00-2290 
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK ANO MAY NOT SE REPRODUCED FOR ANY 
REASON EXCEFT CALIBRATION, OPERATION, ANO 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 


REE DES. LAYOUT # essa 158 c6o9 Wot Used 
css5s 165 c610 Wot Used 
csol 178 C556 265 céll Wot Used 
cs502 38 e538? 152 C612 Wot Used 
cso3 155 558 Side 2 613 Wot Used “ | 
cs04 al css9 159 cela Mot Used 
csos 138 c560 6 c61s Mot Used 
cs06 142 cS6é1 ? cole Wot Used 
cso? 140 CS62 Side 2 cé1? Side 2 
csos aaa c563 2? céis Side 2 
csos 139 cs6a 29 c619 Side 2 
c510 1a3 csés 24 C620 243 
esi yal C566 267 c6é21 Side 2 
512 145 C56? ao C622 Side 2 
csi3 219 cses Side 2 C623 Side 2 
csia4 Side 2 C569 apt C624 Side 2 
csis Side 2 c570 116 c625 Side 2 { 
cs16 Side 2 cs? aia C626 Side 2 ¥) 
csi? Side 2 C572 a? c627 Mot Used i‘ : 
css Side 2 573 3 C628 Side 2 u | 
esis 212 cs74 wot Used C629 270 a 
520 Side 2 87S 52 630 132 . [198] (258) 
c$21 Side 2 cs76 Not Used cé31 120 : 
C522 Side 2 cs7? 51 C632 119 : f) fi) fis} 2) af] Os f] 
cs23 Side 2 c578 3 cé33 122 . = Fl : [204) 
524 221 c579 106 C634 68 (2) Ca] — fs) s(] ae 30 Az 
cs25 222 c580 105 C635 104 fs 2 = 
c526 216 c581 103 C636 55 ] 
52? 206 582 1a 637 38 } at Cy gc (we4] (zo1) A 20 ar 
c528 263 583 113 638 57 ee. Gz) cs) “J 
529 Side 2 csea Wot Used C639 69 ay BEE — 
530 185 cses 99 c6A0 125 aol A 
cs31 186 C586 61 céal 91 i 
e532 Side 2 cs8? 95 C642 83 ‘ ba] fig] 
cs33 173 cs8e 97 céa3 82 i 
cs34 174 cse9 78 is 255 f Ebag{) 
cs35 166 cs90 75 céa 256 & 
C536 Side 2 c591 Side 2 C646 220 § 8) [3] ( 
e537 153 c592 Mot Used ape ae i 
538 Side 2 c593 Wot Used cea 3 
539 176 cs94 ot Used c6as 261 i A 
c540 et 595 Mot Used 31214] 
c541 10 C596 Wot Used L509 Mot Used 
c$42 Side 2 cs97 Side 2 Eh os 2 
cs543 33 cs98 Mot Used 
cSa4 35 c599 Mot Used ae me vas (2is] (218) 
cs45 21 céoo Bot Used e 
c546 258 c601 Mot Used L514 80 (z)(21) 
c548 a3 C602 Mot Used L515 Not Used 
csas Side 2 C603 Not Used L516 Mot Used : 
C549 36 C604 Mot Used 1517 Mot Used 
cs50 181 céos Mot Used L518 Wot Used 
cS51 183 C606 Mot Used L519 Mot Used , 
c552 Side 2 c607 Mot Used 1520 Wot Used ae 
css3 161 C608 Mot Used os 
Ls21 Side 2 B54l ya RS95 Wot Used 8649 6a 
LS22 Side 2 R542 177 R596 Wot Used 8650 67 [z34) 
L523 Side 2 8543 9 R597 Bot Used 8651 87 ‘ 
Ls24 Side 2 S44 19 R598 Hot Used 2652 Ba f 
Ls2s Zide 2 S45 7 R599 Wot Used 2653 86 é 
L526 Side 2 R546 20 R600 Bot Used 8654 6s 
L327 v4 547 32 R601 Hot Used R6SS 89 is¢ a 
Ls28 Side 2 8548 34 2602 Wot Used 2656 86 “ 5 E 
Ls29 Not Used 2549 39 R603 Hot Used 8657 81 
LS30 72 8550 182 R604 Wot Used 658 126 (a49} 
L531 Side 2 R551 168 R6OS Mot Used 8659 m1 a 
1532 Side 2 8552 164 R606 Mot Used R660 200 (150) eI a a 
L333 Bot Used 28553 15? R60? Mot Used R661 217 
e554 162 neos Mot Used R662 126 E 
B501 Mot Used 2555 as B609 123 R663 130 G3) 
R502 Wot Used 2556 160 R610 124 R664 79 
2503 Wot Used 2557 156 REIL 233 BESS 223 
B504 | 137 2558 5 R612 235 R666 225 
2505 iu 2559 22 R613 229 R667 221 4) 
R506 135 2560 23 Rela 228 R668 222 
R507 134 2561 28 R615 90 R669 232 
R508 136 R562 26 R616 234 2670 238 
2509 208 2563 30 R617 237 R671 240 
RS10 203 R564 42 2618 239 R672 271 
g511 Hot Used 2565 34 R619 238 2673 
B512 207 BS66 53 R620 236 
2513 202 R567 129 R621 224 cesol 249 
Bsa 247 R568 16 R622 Hot Used Ck502 251 
usis 248 2569 Wot Used 2623 $0 ckS03 Side 2 
gsié 252 R570 Bot Used 8624 146 crso04 244 
E517 250 RS71 70 R625 14? crsoS Side 2 
ass 241 2572 108 2626 148 CRS506 195 
R519 242 2573 107 R627 149 R507 197 
3520 245 Bs74 102 R628 150 cRrs08 194 
2521 246 R575 109 2629 117 cRso9 196 
BS22 213 R576 100 2630 115 CRs10 14 
2523 214 R577 112 2631 268 cRsil 15 
2524 209 2578 133 2632 269 cas12 16 
2525 210 2579 121 R633 264 CRsi3 Side 2 
B526 211 B580 56 R634 257 casa 189 
B52) 198 m581 60 Reis 254 crsis 188 
2528 199 2562 94 R636 Mot Used CRS516 1 
2529 223 R563 98 a637 260 cRS517 2 
2530 201 R584 Mot Used 2638 259 cesis 154 
2531 218 R585 Mot Used 2639 262 cRsi9 aa 
R532 215 2586 Bot Used 2640 193 pe ie FIG 
205 u567 Mot Used R641 13 pel 
= 266 Rse8 Bot Used 2642 191 R522 Wot Us: UR E 10 8 Al 
2535 184 2589 Mot Used 264) 3 Rae 227 
169 2590 Mot Used R644 Mot Used 4 225 EE 
aon 167 R591 Not Used 2645 62 cas25 Side 2 C. KEISER WAVETEK 
asi 179 2592 Hot Used Rose 65 CRS26 Side 2 
2539 171 2593 Hot Used 2647 6) €R527 Side 2 | om 
2540 172 R594 Mot Used 2648 66 cRs28 Side 2 
cr529 “6 
cRS30 118 Deen ae kel OS | 
eaaet Hd hed enanes UNLESS C L L AT OR BD. 
CRS 127 WISE SPECIFIED 
cn533 n xxx ANGLES SIDE | 


10-28 DO NOT SCALE OwG Uno 
WOTE UNLESS OTHERWISE SPECIFIED = ; 
pe ee oll @ 


8 7 ° 5 4 3 eC Ste 


WAVETEK ANO MAY NOT BE REPROOUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION, AND 


THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 
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FIGURE 10-8A2 


Pare [ekeser feo] = VWAVETEK 
A 
Gea 


TITLE 


OSCILLATOR BD. 
© Far 


- y DONOT SCALE DwG poe — 
ba 5500 | oo2-20-0052| D | 


4 3 2 1 


MOTE UNLESS OTHERWISE SPECIFIED 


8 


REFERENCE nestowaToRS | aml tescamrTION 


C301 C502 C503 C504 C505 
C306 C507 C508 C509 C510 
C33} C312 C524 C525 C530 
C331 C339 C540 C541 C549 
C550 C331 C359 C380 C5s1 
C389 C570 C571 C572 C575 
C378 C379 C380 C581 C582 
C383 C385 C586 C587 C589 
C390 C433 Ch54 C435 C434 
C638 Ch39 Chal Cé42 ChAT 
C446 C447 C48 CO99 


C513 C519 C620 £429 


C326 C527 C528 C573 C631 
C637 C440 C644 C445 


C333 
C334 
C335 C337 
C343 
C544 C533 
C345 Cu47 


C346 C555 C587 


C556 C564 C430 C432 


C563 (564 
(563 C547 
C377 C588 


CKSO1 CRSO2 CKS04 CKS23 
CK524 


CR506 CK507 CRSOB CRS0P 
CR310 CRSi1 CR5i2 CRS14 
CRS15 CRS16 CR5L7 


Ca518 CRS19 CKS20 CKS2) 
CRS529 CRS CRIS) 


CRS32 CKS33 


VAVETEK 
PARTS LIST 


CAP, CER, LOWOTF, 1000 
20%, CHF )X7R 
.08 X.05" r/R 


CAF LER, » SUF SOV 
20%, CHF) X?7K 
»12°X.10°,T/K 


CAF ,CHIF, 01 UF 
TAFE ANI! REEL 


CAF CHIP, 353 FF 
CAF, CHIP) 39 FF 
CAF, CHIF, 39 FF 
CAF, CHIP, 30 PF 
CAF, CHIP, 22 FF 


CAP, UHIF, 33 PF 
TAFE AND REEL 


CAP, CIiiF 27 FF 
TAFE AND REEL 
CAP ,ClilF,20 FF 


CAF CER, « LUF 504 
102, CHE, X7R 
12°X.10" T/R 


CAP, CHIP, 15 PF 
CAP CHIP) 1S PF 


CAP, CHIP,12 PF 
TAFE AND REEL 


WIDUE ,PLANAR,HI SPD 
SWIT,S0T-23,V=75,10= 
2508,SUR 1=2508,5542 


DIODE ,VAK CAP 
$0T~23,9=28,10=20nA 
CT=1,8pF »SS82 


WIOUE PIN, GP 
015-09 , V=100V 
CJ=0, 4pF S592 


HLOUL HOT CAR,SUT-23 
SHU, V= ANC I=IpF » S541 


ORIG-NEGR-FAKT-RO 


145-006 


1209B154N500 


COBOSC LOSKSRAC 


HA1B330J 
HAIB390J 
COBOSC390 JSGAH 
MALO 300 
HALB220J 
COBNSCS30ISGAH 


COBOSC270JSGAll 


HA18200J 


5101209-B104Z 


HAIG150J 


COBOSC1SOJSGAI 
COB0SC120J5GAH 


BASIS 


BRY31 (SOT-23) 


AL67226-07 


MHEMNLOL 


NOVA 


UNCAR 


HURGA 
HURGA 
UNTAR 
KURGA 
HURGA 
UNCAR 


UNCAR 


KUKGA 


CFI 


AURGA 


UNCAK 
UNCAR 


APX 


1219-00 -0629 
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WAVETER NU, 


1510-00-9102 


1510-05-3154 


1510-02-6103 


1510-02-8330 
1910-02 -B390 
1510-01-5390 
1310-02-8390 
1510-02-8220 
1510-01-5330 
1510-01 -5270 


1510-02-B200 
1510-00-3104 


1510-92-8150 


1510-01-5150 
1510-01-5120 


4812-02-9005 
4807-02-0005 
AB0S-02-0016 


4869-02-0015 


1,000 
2.000 
2.000 


3,004) 


1,000 
4,000 


REFERENCE DESIGNATORS 


L311 L527 L330 
Lola 


O513 A514 


R304 

K505 K506 KS07 K508 R518 
R520 R529 RGI4 RLS R429 
R630 R665 R646 

K509 R510 R512 Rol3 

R314 Kold KbL4 R463 

RSIS RG17 K621 Rb58 R462 


RSI R521 RS78 R577 R07 
R610 R659 


R522 Ru25 


W524 RGB! Ros K6l7 K61e8 


R526 O34 R635 R467 ROA8 
R669 R670 


1527 


A533 Rddl 


R555 R543 R530 R558 RAS 
R446 KO47 ROAB ROA RAG0 


K936 

R937 

R538 RSAS 

R539 R40 

R541 KS4B R56 W483 
R542 R549 R557 R5d4 
K544 RSS) RGU? R423 


WAVETEK 
PARTS LIST 


FART DESCRIPTION 


CHOKE ,CHIF, LUH 
TAFE AND REEL 


CHOKE »CHIP, «1 UII 
TAPE AND REEL 


FNP, SUT-23, HEL PWK 
F=200K, V=40, Icoo=10n 
F=350m,hFE=40, 5562 
RESCH, 1/BH, 52,150 


RES, Cll, 1/8W, 52,1000 


RES, UH, 1/8W, 5%» 82K 

RES, CI, 1/8W, 52, 100K 
RES (1H, 1/Bk, 92) 350K 
RES, CH, 1/BW, 5%, 10000 


KES, (HIF, 1/8W, 5%, 12K 
KES ,CH, 1/8W, 1X, 1000 
RES, CH, 1/6W, 12,6. B0K 
RESCH, 1/8W, 52,6. 2H 


KES, CH, 1/BW, 1Z2400HK 
RES, CH, 1/UH, 12, 10 
RES, CH, 1/BW, 9%, 200 
RESCH, 1/8H, 12,2.7K 


CHIP KES., 452 OHH 
1/8, IZ 


RES, CH, 1/60, 122K 
RES, CH, 1/84, 9%, 300 


RES, CM) 1/8M, 52,27 
RESCH, 1/BM, SL, 24 
KES, Cl, 1/0M 5%, 100 
RES ,CH,1/8W, 5,15 
RES) CH) 1/8H, 52,330 
KES ,CH,1/0H, 52,390 
KES) (ly 1/8N, 5%, 39 


HYPRID PT KT,USC BD, 
2500 


; 


ORIG-HFGR-PART-NO 


1008 C€S-102-CC 


55143-01 


KSSBOC (SUT-23) 


ERJ-B86CJ1S10 
ERJ-860J1020 


RHC 18082350 
ERJEOUII04L 
RHC 1893345C 
ERJ-860J1030 


ERJ-B6CJ-1 231! 
RCKIOOLFB 

RHC 1868011C 
RHC 1806255C 


RHC ABZA0PIC 
RNC L8100Bi1C 
ERJ-8iC J2010 
RHC 1827011C 
RHC 1843271C 


RHC LR20011C 
ERJ-BGCJ3010 


ERJ-860.J270D 
ERJ-8GCJ2400! 
ERJ-86CJ101D 
ERJ-BGCJ150D 
ERJ-B8G6CJ3310 
ERJ-BGCJ391D 
ERJ-B6CJ3700 


FNSNC 
FNSHC 


KitYO 
PHSNC 
KMYO 
FINSNC 


PUSH 
A-B 
KHYO 
KAYO 


KitYO 
MAYO 
PNSNC 
KAYO 
KtyO 


KHYO 
PXSHC 


PNSNC 
FNSNC 
PNSHC 
PRSNC 
PNSHC 
PRSNC 
PHSRC 


1219-00-0629 
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WAVETZH NO. 


1814-00-9192 
1816-00 -1008 


4902-000-9890 


4711-99- 1506 
4711-04-1001 


4711-05-8252 
V711-05-2903 
4711-05-3395 
4711-095-1602 


AAIA-5-1202 
4711-03- Loe] 
4711-03-68C! 
4711-05- 8204 


4711-03-2460 
4711-05- 1009 
471 1-05-2909 
4711-03-2701 
4711-03-4320 


4711-03-209] 
4711-05- 3006 


4711-05-2709 
A741-09-2499 
4711-05-1000 
4711-05- 150 
§711-05-3300 
47 11-05-3990 
4711-05-3799 


R546 R547 KS52 R554 A560 


W362 R674 
RGSS 
KS5S R567 
R561 K639 
W365 
R556 K583 


K572 K973 k574 Kéll 


K975 
976 


R580 K6l2 R620 
R582 
R613 


R624 K625 R626 R627 R628 


R669 
K431 R632 R633 
R637 R638 K664 


R649 RS41 R442 R643 K671 


R672 


R651 R652 R653 R454 R655 


R636 
R673 


WAVE TEK 
PARTS LIST 


REFERENCE DESIGKATOKS FART WESCEIFTION 


KES, CH,1/84,52,11 


RESCH, 1/8W, 52,430 
RES, CH, 1/8K, 52,240 
RES (1h, 1/6W 52,560 
KES ,CHy 1/84, 52,470 
KES, Ch, 1/8W,5%,2200 
KES, CH, 1/8W, 52,51 
KES, CH, 184.52, 180 
RES, CH, 1/8W, 52,82 
RES, CH, 1/$H,52,10 
RES, CH, 1/8, 52, 30K 
KES, CH, 1/8, 52,3400 
KES,CHK,1/8W,92,4.7K 
KES, CH, 1/8W,52, 130K 
KES, CH, 1/84, 52,1201 


RES, CH, 1/8W,5%5270K 
KES, CH, 1/84, 52, 15K 
RES, CH, 1/8W, 52,1500 


RES, CH, i/GH, 52,270 


TRA, CHL) SK, 104,54 
LT,PR,CW, «22H, 2a! 
eSL2L,TA 


HYRRIL PT KT,OSC Rit, 


OKI1G-Kt GR-FAKT -HO 


EKJ-86CJ1 100 


EKJ-86CJ43A0 
ER.J-86C 52411 
EKJ-86CJ54iD 
EKJ-8G6CJ4710 
ERJ-B6CJ2221 
ERJ-BGCIS101 
ERJ-86C J1B10 
ERJ-86CJ820L) 
ER.J-860J1001 
RHC 1803035C 
ERJ-860 J3020 
ERJ-86CJ4721 
RAC 1801845 
tkJ-86CJ 1221! 


KMC 1802745C 
RHC 1801535C 
ERJ-860J1520 


EKJ-86C J2712 


3325P-1 -502 


PRSHC 


PHSHC 
FNSHC 
FHSHC 
PRSHC 
PHSHU 
PHSRC 
FNSHU 
FNSHC 
PNSHU 
KKYO 

PHSHC 
FRSAC 
Kitt 

FRSNC 


Kid710 
KAYO 
PNSNC 


PHSAC 


ROU 


1219-00-0629 
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4711-05-1107 


4711-05-4500 
4711-05-2409 
4711-95-5690 
4711-05-4700 
4711-05-2201 
4741-05-S109 
4711-05-1800 
47 11-02-6209 
4711-05-1007 
4711-05- 3902 
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R452 R654 K720 K721 A726 | RES, CH, 1/8 ,52,2 ERJ-860J2400 PHSNC | 4711-9%-2409] 14.000 


R727 R735 R736 R743 744 
K74S R746 R747 R748 


L640 L642 L643 
L405 L406 L607 L614 L620 
Lé5l 


C19 C622 CAF, CHIP, +5 FF HALBORSB HURGA | 1510-02-8508 
CAF, CHIF,.4 FF MALBON4B HUKGA | 1510-02-8408 
CAF ,CHIF, 66 FF HALBORSB KURGA | 1510-02-8608 
CAF CHIF,.3 PF MALSONSB HURGA | 1510-02-8508 


C647 C653 C4670 C473 CAF CHIP, 12 FF COBOSC120J5GAH UNCAK } 1310- 01-3120 
TAPE AND REEL 


Cé48 C654 CAF, CHIF,18 Fi COBOSC1B0LSGAH WNCAR | 1510-01-5180 
C449 C451 CAP, CHIP, 20 PF COBOSC200J5GAK UNCAR | 1510-01-5200 


Cé50 C652 CAF CHIP, 27 FF C0805C270J5GAH UNCAK | 1510-01-5270 
TAPE AND REEL 


C441 CAP, CHIF,10 PF COBOSC1O0JSGAH UNCAR | 1510-01-5100 
£667 CAP, CHIP, 5.6 PF COBOSCS469NSGAN UNCAK | 1910-01-4567 


£472 C475 C474 (480 COD) | CAF, CHIP. 1 HF CCLZLOX7RIOAMONOLR | CGW | 1510-05-0104 
C497 C490 £705 C709 C7i2 | TAFE AND REEL 

C715 C718 C721 C722 C725 

€728 C731 C732 €742 C743 

C744 C745 C746 


(677 C679 CAP, CUIF,24 PF CORON 240J5GAl 1510-01-5240 
Cé78 CAF CHIP, $9 FF COH0SC390JSGAH 1510-01-5590 
cé71 CAP, CHIP, 270 FF C0805C271J5GAH 1510-0) -5271 
C707 C716 C729 C730 CAF CER, LOOOFF , 1000 145-006 1510-00-9102 


10B°X,037,T/R 


CHOKE CHIP, 1 UH CICFT | 1816-00-1008 


TAFE AND REEL 


PNP, SUT-23, HEN PWR 
F=200K,4=40,Icbu=10n 
P=350e,hFE=40,S5$2 
NPN, SOT-23, HEL PWR 
F=250H,V=40, Icbo=10N 
P=310m,hFE=A0,SS02 


KES, UH, 1/88, 52,100 


35163-01 


0600 04602 0604 607 Q607 KSSUOC (SUT-23) SIEM | 4902-90-0894) 


0611 0703 0705 0709 
KES, CH, 1/0W, 52,12 ERJ-#60I1208 PHSNC | 4711-05-1209 1,000 

R662 RES, CH,1/B¥, 52,270 ERJ-86CJ2710 PNSHC | 4711-05-2700 1,000 
H704 R715 KES, (1, 1/8W, 52,220 ERJ-86012210 FNSNE | 4711-05-2200} 2,000 
R705 R716 RES, CH, 1/8W, 52, 36K ERJ-86C-3630 FNSHC | 4711-03-3602} 2.009 
R708 R709 RES, CU, 1/88, 52,2 ERJ-86CJ2000 FNSHC | 4711-05-2009] 2.000 
K?23 K659 R765 R769 R772 | KES, CH, 1L/8W,S2, 22K RHC 1802235C KAYO | 4711-05-2202 3000 

{730 RES, CH, 1/8, 14, 6.19K RHC 1861971C KHYO 4711-03-4171 1,000 
K731 R760 RES,CH,1/8W,1%,12,1K | RHCL/8-12,1K KMYO | 4711-O3-1212} 2.000 
K739 RES, CH,1/88,1% 3.01K | RHC 18501110 KRYO 4711-03-3011 1.000 
R740 2 RES, Cli, 1/8, 12, 14.7K RHC 18L4721C KAYO | 4711-05-1472 1.000 
R749 R750 * RES, CH, 1,8, 52,91 ERJ-86CI7100 FNSNC | 4711-05-9109 2.000 
R731 RES, Cy 1/8, 52,36 ERJ-86CJ3601 FXSNC | 4711-03-3609 1,000 
K752 R761 RES, (11, 1/0W,1Z,10,0K | RAC 1810021C KHYO 4711-05-1002} 2,000 
R753 R754 R756 R759 RES CH, 1/0W, 52, 330K RHC 1803345C KAYO 4711-03-3303 4,000 
R755 RES, CH, 1/0, 52, 59K RAC 1803935C KH10 4711-05-3992 1,000 
R798 RES, CH, 1/8W, 52, 30K RHC 1803035C KAYO 4711 -05-3002 1.000 


Q603 0605 Q610 0612 0707 KSS79C-SOT-23 SIEH | 4702-00-0174 


0708 


R500 R402 R621 R626 R628 ERJ-860 Si01D PNSNC | 4714-05-1000) 11,000 


R642 R660 R441 R474 R706 
R717 


R601 K703 K775 


A603 R643 R711 R713 R714 
R728 R737 R778 


H604 R644 
R605 R406 
R407 RESO K707 R71B 


R608 Rb10 R417 RSIP RAY 
K451 R729 R732 4733 K734 


R609 R448 K777 
Roll 


R412 R413 RALa ROS R14 
R656 R667 R473 R717 R781 


618 R620 R439 16677 R678 
R7AL R7A2 


ERJ-B60)1020 4711-05-1901 3.000 


ERJ-860J2220 


FNSNC 
FHSHC 


KES, CH, 1/6W, 52,1000 
RES, CN, 1/8W,9%,2200 


4711-95-2201 8.000 


A7Y1-5-8291 
A711-05- 1609 
4711-04-2000 
4711-05- 1500 


2.000 
2,00 
4.000 
10,000 


EKJ- BHC J3e20 
ERJ-86CJ160L 
eRJ-8G0.I2010 
ERJ-86CJ1510 


FNSN( 
FNSHC 
PNSNC 
FNSNC 


RES, CHIF 8, 2k 
RES,CH,1/8W,02,16 
RES (11, 1/8W, 5%, 200 
KES, CH, 1/8W, 92,150 


3, C00 


1.000 


ERJ-8605472D 
ERJ-BGCJISA0 
ERJ-86C J5100 


4711-95-4701 
4711-05 -3300 
A711-05-S109 


KES CH, 1/8W, 52,4. 7K 
RES, UM, 1/BW, 52,330 
RES, UH, 1/8W, 52,51 


PXSNC 
ENSHC 
PNSNC 


10,000 


ERJ-86CJ100D FNSNC | 4711-05-1009} 7,000 


KES, CH, 1/88, 52,10 


WhAverek WYBRIT PT KT,AKP RD, 1219-00-0630 
” 
PARTS LIST 2500 


WAVE TEK 
PARTS LIST 


1219-00-0430 
KAGE: 2 


HYERIL PT KT, AMP RL, 
2500 


WAvETEK 1219-00-0630 
PARTS LIST FAGE; 1 
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REFERENCE [ESIGHATORS PART DESCRIFTION 


R742 
R743 
R764 R782 
R770 
773 
R774 R776 
R783 


VAVETEK 
PARTS LIST 


RES, CH, 1/8W, 92, 20K 
RESCH, 1/8W, 52,3. 9K 
RES, CH, 1/8W, 52, 68K 
RES CH, 1/8W, 52,3300 
RESCH, 1/BW, 52,3000 
RES, CHIP, 1/8W, 52, 12K 
RES, CH, 1/8W, 52,82 


_ HYBRID PT KT, AHP BD, 


2500 


ERJ-86C-2030 
RHC 1803925C 
RNC 1804835C 
ERJ-86CJ3320 
ERJ-86C 53020 
ERJ-8GCJ-123D 
ERJ-860 J8200 


ORIG-MFGR-PART-NO 


1219-00-0630 
PAGE: 4 


WAVETEK NO, 


VLL-05-2002 
4711-05-5901 
4711-00-6802 
4711-05-3301 
471}-0%-3001 
4711-09-1202 
4711-05-B209 
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FIGURE 10-12 


WAVE TEK A 


AMP BOARD 
LEVELER SECTION 


OR ARN OaTE 
[meetin [CO keisen 


OTHERWISE SPECIFIED 
ANGLES 


ii P DONOT SEALE OWE [RRS 
2 


GOI4+-30-0363 


REFERENCE DESIGNATORS PART LESCKIPTION = > 


Cé58 C682 C737 C739 C741 


C483 (738 C749 
CR624 CR713 CR715 


CR701 CR702 CR703 C704 


(R707 CR709 CR714 
CR708 

6400 

1600 1C803 

1C401 

10802 

10700 


C70! 


1C702 
1703 


1C704 


J8O3A 16038 


KIT 


WAvVETEK 


PARTS LIST 


LQ SHIELD FOK OSC BD 
FER R/F 


DOUBLER SHIELT FOR 
OSC ki! PER k/P 


LEVELER SH{ELO FOR 
OSC BL,FER BP 


CAP, TANT, 25V, LUF 
CAP, TANT, 25V, 1OUF 


DLOLE, ZENER, 1W, GP 
(0-44 ,V=4.7,1T-Saaa 
IF=193wA,¢/-102,5542 


DIGUE PIN, GY SHIT 
AXTAL, V=1000 
CT=0.4pF ,55$2 


DIODE , SCHOTTKY ,LOW 
OFFSET AXIAL, V=SV 
CT=1,0pF ,SS41 


NIOTE HOT CAKR, GP 
AXTAL,Y=700 IR=200nA 
TR=100nA,CT=1pF S531 


FREQ fOUBLER 


VOLT REG, #5V 
STATIC SENSITIVE 42 


HEX BUS [RIVER 
STATIC SENSITIVE 


HI SPCED It TLIF-FLOP 
STATIC SENSITIVE 


WAL UP AHP 
STATIC SENSITIVE 22 


QUAL JFET IXFUI 
DFERATIONAL AMF 
STATIC SENSITIVE 42° 


FOS YOLT REG,12 V 
STATIC SENSITIVE #2 


VOLT REG, +15 
STATIC SENSITIVE 42 


VOLT, REG, FIXED,-15¥ 
PLAS, TD-226AA, -35Vdc 
102, lo=100mA,S592 


MOD KECEFT,FC HT,.1° 
CTR, 10 PIN, TOF ENTRY 
FROMS 21 12-35-0010 


HYBRID PT KT,AMP BD, 
2500 


AMPLIFIER BB, 2500 


ORIG-XF GR-FART -NO 


1410-30-7860 
1410- 30-7870 
1410-30-7880 


LOODEL0SK25A2 
LOOTIELO6#20C2 
1N4732 


9082-3081 
9082-2835 
5082-2890 


SK-2 
HA7BLOSAWC 
SH74LE34BAN 
11006 


TLO2CP 


LF412CK 


UA78H12UC 
MC7BL1SCP 


HC79L LSCP 
2112-35-0012 


2500-ANP-HY BRID-KT 


1218-00-2500 


PAGE: 1 


VAVETEK NO, 


1410-30-7860 
1410-30-7870 
1410-50-7880 


1510-21-7010 
1510-21-7100 
4801-01-4732 


4805-02-0004 
4809--02-0002 
4807-02-000) 


3010-51-0002 
7090-78-9501 
8007-43-6810 
8000-11 -0600 
7000-00 -8200 


7000-04-1210 


7000-78-1200 
7000-78-1510 


7000-79-1510 


1219-00-0630 


REFERENCE DESIGNATONS 


L602 


L608 L6l0 L612 L628 L430 


(632 
L609 L615 L444 L645 


Lol) L617 L629 L433 


L613 L631 


Ldl4 L453 


1.625 L707 L716 


L641 


L647 L648 


L704 L709% L710 


L7M1 L713 L715 


L712 


L714 L723 


HX600 


Q401 0604 


0608 0700 0701 


WAVE TEK 
PARTS LIST 


PART DESCRIPTION => 


COIL, AIR, 4T, 286A, 
0 ID 


COIL, AIR, 41, 286A, 
100 1D 


COIL, ATK, 41,28 GA, 
6062 Ih 


COIL,AIR, 51,28 GA, 
100 ID 


COIL, AIR, 41,28 GA 
100 If 


COIL, AIR, ST, 286A, 
100 ID 


CHOKE, COATED, 0. 10UH 
10Z, 0=0.120 IN, 
L=0.500IN,T=1350HA 


CHOKE ,COATEN, 100UH 
102, D=0.1201N 
L20.3001N, 1=B4NA 


COIL, AIR, 27, 286A, 
160 ID 


COLL AIR, 71,28 GA 
+100 If 


COIL, AIR, 286A, 67, 
1062 ID 


CHOKE , COATED, 33UH 
102, =0,1201N 
L=0,300,1=130HA 


COIL, AIK, 41,2865, 
062 ID 


CUIL, AIR, 21,28 GA 
062 ID 


MIXER, DEL BALy 


HFN, 317-0112, Freq 
F=3G6,V=18,]ces=imA 
P=2 ,hFE=200,S582 


NEN, 10-37, AHP 
F=96,V=10y JCBO=1.0uA 
P=250aW ,HFE=100, S542 
NPN SHU, IF AKP 
F=56,VCKO=30, Icbo=in 
1=70nA, hFE=50,5592 


XSTOR, LINEAR POWER 
SIATIC SENSITIVE $2 


AHFLIFIER BU, 2500 


1815-00-0184 


1815-00-0185 


1815-00-0173 


1815-00-0175 


1815-00-0176 


1815-00-0182 


O8HR10 


OBNi01 


1815-00-018! 


1815-00-0177 


1815-00-0180 


08N330 


1B15-00-0183 


1815-00-0178 


SEL-1-DBL 
MRF59? 


NE68137 


LT4404 


BFO34 


1218-00-2300 
PAGE? 2 


1815-00-0184 


1815-00-9185 


181%-00-0173 


1815-G0-0175 


1B15-00-0176 


1815-00-0182 


1810-035-0019 


1B}0-93-0191 


1813-00-0181 


1815- 00-0177 


1815-00-0180 


1810-03-0330 


1815-00 -0193 


1815-00-0178 


3910-54-0004 
4902-00-S590 


4902-60-1370 


4902-04-4040 


4702-00-0341 


OKIG-MFGR-FART-HO | HFGK =| WAVETEK NO, 


2,000 


16,000 


1,090 


1,090 


REFERENCE DESIGHATORS PAKT DESCRIPTION 74 ORIG-MFGH-PART-HO KF GK WAVETEK NO, 


0706 


R648 
R675 
R476 
R738 
R757 


K767 


R784 
SCH 


WAVETEK 
PARTS LIST 


XSTOR 
STATIC SENSITIVE #2 


RES,C,1/4¥,5Z, 3500 
“RES, C, 1/46, 5,51 
RES, (°,1/4W, 52,826 
KES,C,1/4W,52,150 
TRH, CH,L,10K,10Z,FC 
LT,PH CW) L9H, 6375U 
0S75L, 1A 

TRH, CH, L, 20K, 102, FC 


VT)? + Cys L7H, 375M 
6 S75L TA 


KES,0,1/44,52,109 
SCH, AMP BD,2500 


AMPLIFIER BL, 2500 


BFQ68 


CF1/4-309 
CF1/451 
CF1/4-820 
CF1/4-150 
S3E6R-1-103 


3386R-1-203 


CF1/4-100 
001 4-30-0363 


1218-00-2300 


FAGE: 3 


4902-90-0680 


4700-15-3000 
4700-15-5109 
4700-15-8260 
4700-15- 150 
4610-00-3103 


4610-06-3203 


4700-15-1060 
0014-30-0365 
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e 
To 
uPROC BOARD 
clock 7 
CKEN ' 
DATA OUT 8 
KEO 1RO ry 
CK SEL 2 3 
CK SEL i 2 
CK StL 8 1 
DATA IN $ 
KNOB 1RO . 
oo 3 
ep i 
co 
co 
co 
+sv 
+s 
KNGS IRQ) H 
KeO IRQ OC 
K K 
10 BO INGK Cc 
uP/DOMN OE: 
SHEET 2 
KNOB GLK OF 
KEO DATA OUT OD 
KEO OUT GK A 
DATA OUT B 


NOTE. UNLESS OTHERWISE SPECIFIED 


DRIVER 1Ci 
BIT TUNCTION 
1. M30-OP 
2. 430-6 
3. MSO-F 
4. M30-C 
3. MSO-D 
8. M30-C 
7. MS0-8 
8. M3D-A 
4. 230-0P 
18, 230°C 
11. 290-F 
12. 230-£ 
13. 290-D 
14. 2390-C 
15. 230-8 
16. 230-A 
17. 380-0P 
18. 330-C 
1%. 390-F 
20. 390-C 
21, 330-0 
22. 390°C 
23. 390-8 
24. 330-A 
25. 4S0-DP 
26. 490-C 
27. 490-F 
28. 4390-E 
24. 430-0 
38. 490-C 
31. 490-B 
32. 490-A 
33. M9B-CURSOR 
34. 290-CURSOR 
35. 390-CURSOR 
36. 490-CURSOR 
37. NOT USED 
38. 6 
3%. 7 
4a. 91NC 


OPs6e3 
FREQUENCY 


FREQUENCY 
ORIVCR IC2 
SIT FUNCTION 
1. 33D-OP 
‘2. 330-C 
3. SSO-F 
4. 3S99-f. 
3. 530-D 
6. 590°C 
7. 330-6 
6. 5S30-A 
%. 630-0P 
1#. 690°C 
ai. 680-f 
12. 690-6 
13. 690-0 
14. 6390-C 
15. 690-8 
16. 630-A 
417. 790-O0P 
18. 7390-C 
41%. 790-F 
26. 790-f. 
21. 730-0 
22. 7390-C 
23. 730-6 
24. 730-A 
25. 630-OP 
26. 630°C 
27. 630-F 
26. 68390-E 
24. 6830-0 
38. 630-C 
31. 830-6 
32. 68390-A 
33. 5968-CURSOR 
34. 690-CURSOR 
35. 790-CURSOR 
36. 630-CURSOR 
37. NOT USED 
36. 06 
3%. O7 
46. SYNC 
Gq 


ORIVER 1C3 
BIT FUNCTION 

1. LSO-OP 

2. LSo-¢ 

SU 90:-E 

4. LSO-F 

5. Lso-D 

®. LSD-C 

7. LS0-6 

8. LS0-A 

9%. RECALLED 
16. NOT USED 
41. NOT USED 
12. NOT USFD 
13. UNLOCKCD 
14. MHZ 
15. STORED 
16. NOT USEO 
417. EXT REF 
16. NOT USED 
1%. NOT USCD 
26. NOT USED 
21. CAL 
22. NOT USCD 
23. NOT USCO 
24. NOT USED 
25. NOT USEO 
2¢. NOT USEO 
27. NOT USED 
28. NOT USED 
24%. NOT USED 
38. NOT USED 
31. NOT USED 
32. NOT USED 
33. %96-CURSOR 
34. NOT USED 
35. NOT USED 
36. NOT USED 
37. NOT USED 
36. Q6 
947, 5 GF 
46. SYNC 


aly lb ee 

ORIVCR IC4 DRIVER ICS 
SI) FUNCTION BIT FUNCTION 
1. MsO-OP 1. TRIPPCO 
2. NOT USCO ist 

3. NOT USED 3 NO? USsf_O 
4. NOT USFO 4. NOT USF.D 
5. NOT USED 3. JUNLVO 

&. MSO-C 6. ° 

7. MS0-B 7. REM 

6. NOT USED 6. KHZ 

4. 29D-OP 9. INT TM 
18. 290-C 1@. MV 

£15 29D-F il NOT USE_D 
2 290-5 12. NOT USED 
1325290:5 13 

14. 290°C 44 NOT USEO 
15. 2906 15 INT AM 
16. 290-A 16. av 

17. 390-OP 17 RF OFF 
16, 390-C 18. NOT USEO 
19. 330-F 19 

26. 390-6 28. NOT USED 
21. 390-0 21 1000HZ 
22. 390 C 22. NOT USED 
23. 390-5 23. RF ON 
24. 330-A 24. 488 HZ 
25. 4390-0P 25. EXT FA 
26. 490-C 2%. NOT USED 
200 1S0-6 27. NOT USED 
26. 4S0-E 26. NOT USED 
295) 580-0 2%. NOT USED 
3@. 490-C 38. NOT USED 
31. 490-5 31. EXT AN 
32. 4S0-A 32. NOT USED 
33. NOT USED 33. NOT USED 
34. 29D0-CURSOR 34%. NOT USED 
35. 390-CURSOR 95. NOT USED 
36. 4S80-CURSOR 36. NOT USED 
37. NOT USED 37. NOT USED 
36. 6 36. Ob 

3%. 07 34. Q7 
4@. SYNC 46. SINC. 


null 


oPs6ez 
LEVEL LCO 


ess , 


7YHC164 


Oy 
eee ORULATION = 13} yytc74 
DRIVER ICG DRIVER IC/ 

*sy 

811 FUNCTION BIT FUNCTION 
1. MSO-DP 1, TRIPPED 
2. NOY USCO 2.0 oF 
3. NOT USO 3. NOT USCD 
4. NOT USED 4. NOT USCO 
3. NOT USED 3. UNLVD 
6. MsO-C Soest 
7. MSO0-B 7. &CM 
6. NOT USCO etal? 

4. 230-DP 4. INT FM 

10. 280-C 18. MV 
11. 290-F 11. NOT USCO 
12, 290-E 12. NOT USTO 

13. 290-0 13. 

14. 290-C 14. NOT USD 

15. 290-8 15. INT AM 

16. 2390-A 16. AV 

17. 390: 0P 47. RF OFF 

18. 390-C 16. NOI USED 

1%, 390-F at; 

ze. 330-£ 20. NOT USED 

21. 3800 21. 100017 

22. 330°C 22. NOT USEO 

23. 330-6 23. RE ON 

24. 390-N 24. 40 HZ 

25. 4SD-DP 23; .EXT FA 

26. 430-C 26. NOT USED 

27. 4SD-F 27. NOT USED 

28. 430-E 26. NOT USED 
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RL8O1 BL8O3 RACK-LIGHT PACKAGE 221-21112 2410-02-0015| 2.000 ‘4,3- : -08-0058 
ATT AREA OBO ES 5 J805 HO fhe S-PIN 65524-403 2112-08-0018 


BLBO2 BACK-LIGHT FACKAGE, | 223-2112 2410-02-0014] 1,000 06 F °-00- at aenneaoRn 
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CHASSIS ASSY,2300 
ATTEN ASSY, 2500 


SEMS-FFH-INT 
6-32 X 1/4 NEFEK R/P 


SEKS-PPH-INT 
4-40 X 1/4 NPPER B/F 


SEMS-FFH-INT 
6-32 X YB NFPER B/P 


4-40X3/8 FPH, [THREAD 
FORMING, ZF STEEL, 
SELF LOCKING 

CABLE CLAHP,1/16 
HAIN BD ASSY, 2500 
UFRUC BI! ASSY, 2500 
OSCILLATOR ASST, 2500 
AHPLIFIER ASS? ,2500 
GPIB BD, 2500 

SCH, VCO BL, 2500 
CABLE ASSY, 3.5 IN 
CABLE ASSY,17.5 IN 
CABLE ASSY,7.9 IN 
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CABLE ASST, 6 IN 
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2500-HAIN BD 
2500-UFKOL Bl 
2500-OSC ASSY 
2500-ANP ASSY 
2500-GPIB 
0014-30-0355 
WX2500-W2 
WX2500-W4 
WX2500-W5S 
WX2500-WéA 
WX2500-WSB 
WX2500-W7A 
WX2500-W7B 
WY2500-W1d 


WY2500-W19 


WAVEYEK HO, 


1141-00-0185 
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2810-00-0014 
1110--00-2240 
1110-00)-2250 
1110-00-2220 
1110-00-2230 
1019-00-0271 
001 4-30-0355 
1217-90-0120 
1217-90-0122 
1247-90-0121 
1217-B0-0124 
1247-B0-0122 
1217-80-0123 
1217-80-0121 
1219-00-0603 
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OSCILLATOR RII, 2500 2500-O0SC BD 1218-00-2290 
LOCAL OSC EI', 2500 2500-LOCAL OSC Bh 1218-00-2570 
VCO,COVERPER B/F 1410-60-3780 1410-60-3780 
VCO HODLULE CAVITY, 1410-B0-1940 1410-80-1940 
FER B/P 

REF ¢1410-80-2120 


SENS-PFH- INT PER DESC2810-37-4105 2819-47-4103 
4-40 X 3/16 NFPER B/F 


4-40X3/8 PPH, THREAD 2810-23-O13SPER DESC 2810-23-0136 
FORMING, ZP STEEL, 
SELF LOCKING 


ST SULKEW,CONE,SKT, $S-4-40X3/8 , CONE 2810-43-41064 
4-40X3/8, BLK. OX. 


VCO CASTING FOAH CYR 1410-60 -3980 1410-60-3786 
2500A 


C444 C447 C448 C449 C450 | FILTER,EMI,15 AMP 859619-1 2710-01-0004 
FLSO1 VCO MOD EX! FILTER, 2500-¥CO MOD FILTER £219-00-9596 
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J502 J503 J504 J505 CONN, SHA-F ,50,FANEL 2058-5029-02 2110-02-1020 
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AMPLIFIER Bll, 2500 2500-AiiP RN 1218-00-2300 
RF CASTING FOAX CVR 1410-40-3990 L410-40-3990 
2500A 

VCO & RF NOM COVER, 1410-40-3540 1410-60-3540 
2S00FER B/P 

RF HOD CAVITY, 2500 1410-80-1950 1410-80-1950 
PER R/P 

REF 31410-80-1800 

4-40%3/8 FP, THREAD 2810-23-O136FER DESC] ELCO | 2810-23-0134 
FORMING, ZP STEEL, 

SELF LOCKING 

HEATSINK FUR AMP Blt 1410-01-4880 1410-01-4880 
PER k/P 

HeX NUT, 1/2-28 17-220NP 2810-16-0003 
HI11-001 


SEMS-FPH- INT 2810-57-4104 
4-40 X 1/4 NFPER K/P 


ST SCREW, CONE, SKT, 2810-43-4106 
4-40X3/8,RLK.OX, 


FLO01 Rr MOO EMI FILTER, 2500-RF HOD FILTER 1219-00-0597 
2500 


5600 J601 J&02 CONN, SHA-F , 50, PANE! 2058-5029-02 2110-02-1020 
KIT TECH KIT, ANP ASSY, 2500-TECH KIT--Axl’ 1219-00 -0611 
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